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A 10 year data analysis of lymphatic system
metastasis and recurrence in individuals affected
by malignant tumors within the oral cavity and
maxillofacial region
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ABSTRACT

Introduction. Tumors are only second to cardiovascular diseases as a cause of death. According to World Health
Organization (WHO), these statistics will increase especially within aging and well-developed countries.

Aim. The aim of the research was to analyze the frequency of recurrences and lymph node involvement in
individuals affected by malignant tumor of head and neck region. Special attention was paid to tumor location,
sex, age of the affected individuals as well as histological appearance of the tumor.

Material and methods. The research team has analyzed medical data record base from 2002-2011 and selected
a group of 1697 individuals treated for malignant tumors within the oral cavity and maxillofacial region.
Results. Reoperation was carried out on 192 patients due to recurrences and lymph node involvement; (11.3%)
of the study group. Patients were further subdivided into groups according to sex, age, histological appearance
and anatomical location of tumor recurrence. Results were compared with the available literature.

Conclusions. Our data confirms the findings of other research groups in terms of accuracy of early diagnostic
screening and its effect on final tumor treatment. It is also essential to accentuate the importance of post-treatment
monitoring within first five years after initiation of treatment, which allows for an early determination of local
recurrences and/or lymph node involvement.

Keywords: tumors of head, tumors of neck, recurrence.

Introduction

Tumors are only second to cardiovascular diseases as
a cause of death. According to World Health Organi-
zation (WHO), these statistics will increase especially
within aging and well-developed countries. In 2010,
United States reported 36000 new cases of cancers
involving the regions of oral cavity and head and neck.
90% of these carcinomas were diagnosed histological-
ly as squamous cell carcinomas (SCC) [1]. Data acquired
in Poland also shows an increasing trend of oral can-
cer occurrence. In 1963 there were 35328 new cases,

in 1990, 83470, whereas in 2003, 121444, which is
equivalent to an increase of risk by 3.43 times. In the
region of Great Poland (Wielkopolska), situated in the
western part of Poland, in 1999 there were 10316 new
malignant cases, whereas in 2009, there were 12966
new cases (6554 men, 6412 women) which is equiva-
lent to increase of 25% (2650). In 2009, the number
of fatalities reported was 8258. There has also been an
increase in the number of tumors in the oral and head
and neck region. In 1999, the Great Poland registered
815 new cases involving head and neck area, whereas
in 2009, the number of 909 new cases [2]. The most
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common head and neck cancer is SCC. Despite the
fact that there has been an improvement in SCC treat-
ment, the number of post-treatment complications is
still significant. Patients negligence in the early stages
of cancer is the main reason for unfavorable progno-
sis and often leads to a high degree of tumor involve-
ment. Data indicates that there has been a substantial
increase in the number of head and neck carcinomas
and unfortunately this unfavorable trend is expected to
create a major social and medical burden.

Aim

The aim of the research was to analyze the frequency
of recurrences and lymph node involvement in indi-
viduals affected by malignant tumor of head and neck
region. Special attention was paid to tumor location,
sex, age of the affected individuals as well as histologi-
cal appearance of the tumor.

Material and methods

A particular group of individuals has been selected
based on medical data record base from 2002-2011
and selected a group of patients operated due to
tumors within the oral cavity, skeletal region of the
maxilla and mandible as well as skin covering of the
head and neck. Further analysis has been performed
on a group of individuals on which reoperation was
performed due to recurrence within the primary site or
due to regional lymph metastasis. Patients were sub-

Soft tissues, Bones
and Lymph Nodes;
521

divided into groups according to sex, age, histological
appearance and anatomical location of tumor recur-
rence.

Results

According to medical data from ten years period from
2002-2011, 1697 individuals (612 females, 1085 males)
were operated due to malignancy. The female/male
ratio was (F/M) 1/1.77. The age of patients ranged
from 9 to 96 years. The most common location of pri-
mary lesion of the tumor has been located in the floor
of the mouth or alveolar part of mandible. Detailed
location of primary lesions has been shown in Figure 1.
Histological analysis of oral mucosa showed SCC as the
most commonly occurring carcinoma (Table 1).

The reason for the reoperation during analyzed
period of time was the process of local recurrence and
metastasis to the regional lymph nodes in 192 patients
(69 females, 123 men), (/M = 1.78) (Figures 2, 3).
The age of re-operated patients varied from 21 to 90
years. The most numerous group consisted of patients
aged from 51-60 years (Table 2).

The greatest number of recurrences was found in
patients in which primary lesion was located in maxil-
lary and palatal region (39.1%). The least commonly
reoperated individuals presented with a primary lesion
within soft tissues (gingival tissue, buccal vestibule and
skin from unspecified parts of the face) and lymph
nodes of the oral cavity region. 75.5% of recurrences
occurred within the first 2 years. The average time of

Lip; 101

Tongue; 152

Maxilla, Palate,
Sinuses; 92

Floor of the Oral

Mandible; 241 Cavity: 496
Parotid Gland; 47 ]
Figure 1. Primary location of tumors operated in 2002-2011
Table 1. Histological diagnosis of reoperated tumors
Carcinoma Carcinoma Carcinoma Sarcoma Carcinoma Carcinoma
planoepitheliale basocellulare adenoidescysticum mucoepidermale Solidum
168 (87.5%) 9 (4.7%) 6 (3.1%) 6 (3.1%) 2 (1.0%) 1(0.5%)
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Soft tissues, Bones
and Lymph Nodes
(16,2%); 31

Y

Mandible (12%); 23

Parotid
Gland(2,1%); 4

Cheek (4,7%); 9

Lip{7,8%); 15

Tongue (5,2%); 10

Maxilla, Palate,
Sinuses (18,7%); 36

Floor of the Oral
Cavity (33,3%); 64

Figure 2. Number of surgical reoperations in specific primary locations of tumors

OFemales
BEMales
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Figure 3. 192 patients treated due to malignant recurrences in 2002-2011 (69 females, 123 males)
Table 2. Age of reoperated patients
under 40 41-50 61-70 71-80 over 80 years
Females 4 16 14 9 4
Males 13 21 19 12 5

recurrence, beginning with initial lesion to its removal,
was about 15 months. Detailed description was pre-
sented in Figure 4.

Discussion

10 years of clinical observations provided us with
a study group of 1697 patients treated for carcinoma.
Annually, it averaged to 170 cases of oral and facial
region. Comparison of data published in 1964-1994,
by Flieger et al. [3], revealed 850 patients affected
by malignancy (annually, 28 patients). Flieger's data
revealed an increasing trend in the number of patients
treated for carcinoma, confirming our hypothesis in
terms of an increased number of carcinomas involv-
ing head and neck region. The peak of oncological
involvement occured within the 5 and 6 decade with
an apparent predominance of males [4]. Our results
showed a similar pattern of age involvement.
According to the vast majority of literature, local
and regional recurrences are observed within the first

two years after initiation of treatment [1, 5-7]. Evalua-
tion of our data has also showed this particular trend.
Wolfensberg [8] reported loco regional recurrences
in 18 out of 96 affected individuals within the three
years after treatment initiation (18.7%). According to
Petrisor and Fernandes [1] recurrences occur 2 years
following treatment initiation, whereas Agra et al. [5]
report 62.2% of recurrences, following the first year
following treatment commencement. Recurrences with-
in the lymph nodes were also reported within the same
time frame by Kokenmuller et al. [6]. The data above
indicates that the first two to three years following the
surgical procedure, are a key determinant in diagnostic
process of recurrences.

Recurrences were observed more frequently in indi-
viduals with a higher grade of malignancy G2-G3. This
phenomenon was also observed by other authors [9,
10]. Location of the tumor and its recurrence in tumors
of the mandible, tongue and buccal mucosa were statis-
tically different among female group. According to Szy-
biak et al. [11], however, the frequency of tumor recur-
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Figure 4. The average time of recurrence in specific primary locations of tumors

rence in the tongue region and floor of the mouth is 4
times higher in men than females. Our data correlates
with the statistics of Szybiak et al. [11], who reported
an increase of 16 percent recurrence rate. There is an
apparent increase in frequency of tumor recurrence in
the mandibular region and buccal mucosa in individu-
als with grade score G1.

There has also been reported a gender dispropor-
tionality, with a recurrence ratio of 55 to 9 in favor of
the females, as well as a higher grade of pathological
malignancy of the floor of the mouth tumor. Accord-
ing to our data, there has been a more frequent recur-
rence process within the region of the maxilla: 39.1%.
(Table 3), without any gender difference, but with
a higher grade of malignancy. The major reason for
such high recurrence rate is a high grade of histologi-
cal malignancy (G) as well as an anatomical complexity
of the maxillary region, making a surgical intervention
extremely challenging. Our data correlates with the lit-
erature and indicates a predominance of squamous cell
carcinoma (87.5%) (Table 1). According to American

research data [1], 90% of cancers affecting head, neck,
and oral cavity region is squamous cell carcinoma.

Boysen et al. [12], on the other hand, stress that
routine control after a three year time period following
treatment initiation is rarely indicated. Boysen et al. [12],
also does not recommend it in those in whom effective
treatment methods have been exhausted. Visscher and
Mani [13] claim that routine check-ups are crucial and
emphasize that determination of location and grade of
involvement are instrumental in determination of fol-
low-up treatment duration. Hass et al. [14], emphasize
the importance of routine check-ups in order to estab-
lish loco-regional recurrences, whenever there are feasi-
ble chances for effective treatment and of improvement
of health. Early surgical intervention increases chances
for successful treatment. According to the literature the
clinical disease advancement has an instrumental influ-
ence on prognosis and survival of affected individuals.
This has also been confirmed by Agra et al. [5].

In those in which recurrence has significantly
advanced, as well as in those whom advanced primary

Table 3. Rate of recurrence after primary tumor operation in specific primary locations

Primary location Rate of recurrence
Maxilla, Palate, Sinuses 39.1%
Cheek 19.1%
Lip 14.9%
Floor of the Oral Cavity 13.0%
Mandible 9.5%
Parotid Gland 8.5%
Tongue 6.6%
Soft tissues, Bones and Lymph Nodes 6.0%

Journal of Medical Science 3 (84) 2015



lesion was previously treated surgically, the treatment
outcomes are poor [15, 16]. Early diagnosis and imme-
diate treatment commencement has greatly enhanced
the tumor control rate within the head and neck region
[8.9, 17, 18].

Conclusions

Our data confirms the findings of other research groups
in terms of accuracy of early diagnostic screening and
its effect on final tumor treatment. It is also essential to
accentuate the importance of post-treatment monitor-
ing within first five years after initiation of treatment,
which allows for an early determination of local recur-
rences and/or lymph node involvement.
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ABSTRACT

Introduction. The data on the safety profile of anti-tumor necrosis factor (anti-TNF) therapy in real-life patients
cohorts with inflammatory bowel disease (IBD) still are lacking.

Aim. The aim of the study was to assess the adverse events (AE) of anti-TNF therapy in a single Polish IBD
center.

Material and methods. Data on the safety of anti-TNF therapy among Crohn’s disease (CD) and ulcerative colitis
(UC) patients treated in years 2009-2015 at the Department of Gastroenterology, Human Nutrition and Internal
Diseases of Poznan University of Medical Sciences were analyzed.

Results. There were 41 AE/188 therapies reported (21.8%) — 39/176 (22.1%) in CD and 2/12 (16.6%) in UC
patients. The most common AE were infections — 10.1%, followed by dermatological complications — 2.6%,
and infusion allergic reactions — 2.1%. The majority of AE (27/41 — 66%) were treated successfully or resolved
without a treatment. The frequency of AE among patients treated with different molecules was similar — 17/85
(20%) in the adalimumab group, 20/91 (21.9%) in the originator infliximab group, and 4/18 (22.2%) in the
biosimilar infliximab group. Concomitant treatment seemed not to influence the AE risk.

Conclusions. Anti-TNF therapy, which is used among the most severely ill IBD patients, seems to be safe.
However, further assessment is needed in real-life patients cohorts, especially to assess the long-term safety of
anti-TNF treatment in IBD.

Keywords: adalimumab, adverse events, Crohn’s disease, infliximab, ulcerative colitis.
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Introduction

Anti-tumor necrosis factor alpha (anti-TNF) therapy
has significantly improved therapeutic possibilities in
inflammatory bowel disease (IBD) in the last decade.
High clinical efficacy of this novel therapy results in
more and more common application of anti-TNF agents
both in Crohn’s disease (CD), and in ulcerative colitis
(UC) [1]. Also in Poland, the number of anti-TNF-treat-
ed patients increases each year. Infliximab (IFX) and
adalimumab (ADA) are the two most frequently used
monoclonal antibodies neutralizing TNF-alpha in every-

Journal of Medical Science 3 (84) 2015

day clinical practice. Additionally, since 2014 new bio-
similar forms of IFX are also used in Poland next to the
originator IFX [2]. Since the introduction of biosimilars
has decreased the costs of biological therapy, the treat-
ment is becoming even more accessible.

One of the most important issues connected with
each new therapy are safety profile and drug-related
adverse events (AE). Anti-TNF therapy is generally con-
sidered to be safe, however, there are still many unan-
swered questions regarding, for example, the influence
of IFX or ADA on the risk of infectious disease or malig-
nancies [3].



The vast majority of data in terms of the safety pro-
file of anti-TNF antibodies come from clinical trials. This
has, however, significant limitations, as the populations
included in clinical trials are strictly selected. Thus, the
homogenous structure of the study groups in the trials
does not reflect the heterogeneity and complexity of
the clinical course of CD and UC. Moreover, each year
new, unexpected and rare AE of anti-TNF treatment are
reported. That is why we still need real-life data on the
AE related to anti-TNF therapy in IBD. In the current
study, we present our experience and data on the safe-
ty profile of anti-TNF treatment in IBD patients, treated
in our center in years 2009-2015.

Material and methods

A retrospective analysis of the safety profile of anti-TNF
therapy applied among IBD patients treated at the
Department of Gastroenterology, Human Nutrition
and Internal Diseases of Poznan University of Medical
Sciences was performed. All AE reported from January
2009 till May 2015 were collected.

The AE was defined as each unexpected medical
event occurring during or after stopping the anti-TNF
therapy which might be connected with the treatment.
The AE were divided into those which were undoubted-
ly related to anti-TNF therapy and in which relation to
the treatment was questionable, but theoretically pos-
sible. We also divided them into AE occurring during
the therapy and after stopping it.

Serious adverse event (SAE) was defined as each AE
which significantly influenced the course of the thera-
py, resulting in death, a need for surgery or a need for
the change in the concomitant pharmacological thera-
py, or a need for hospitalization.

Additionally, clinical data and laboratory results
were collected.

An informed consent approved by the Institutional
Review Board at the Heliodor Swiecicki Clinical Hospi-
tal was obtained from each participant of the study.

Data were presented as means with standard devi-
ations (SD). Categorized data were assessed with the
Fisher exact test. A p value < 0.05 was considered sig-
nificant. All data were analyzed using the GraphPad
Prism Version 6.0 (GraphPad Software Inc., USA).

Results

12 UC and 134 CD patients were treated with anti-TNF
antibodies between January 2009 and May 2015. Con-
sidering that, in the case of CD - 101 patients were
treated once, 26 — twice, 5 patients — three times and
2 patients — four times, the whole number of inclusions
to the biological therapy program was 188 (94 women
and 94 men). The baseline characteristics of the ana-
lyzed group is presented in Table 1.

ADA was introduced 79 times, the originator IFX
- 86 times and the biosimilar IFX 17 times. Addition-
ally, in further 5 cases there was a need of changing
the drug from the originator IFX to ADA and in 1 case

Table 1. Baseline characteristics of the whole study group (n = 188). Data are presented as means with standard deviations

Feature Crohn’s disease Ulcerative colitis
(n=176) (n=12)
Age (years) 34+ 12 32+£12
Male/female - n 87/89 7/5
Disease duration (years) 5t4 4+3
C-reactive protein (mg/l) 266 + 31.7 42.7 +31.6
Erythrocyte sedimentation rate (mm/h) 30+ 21 43 + 32
Hemoglobin (g/dl) 13.146.1 16+24
White blood cell count (10°/mm’) 784323 1.1 £3.1
Platelets (10°/mm’) 379 £ 130 363 + 117

Disease location — %

L1 (ileal) - 38%
L2 (colonic) - 20%
L3 (ileocolonic) - 42%

E2 (left-sided) - 8%
E3 (pancolitis) - 92%

Medications - %

Steroids 44% 100%
Azathioprine 61% 66%
Aminosalicylates 90% 92%
Antibiotics 37% 100%

Safety profile of anti-tumor necrosis factor therapy in inflammatory bowel disease — a single center experience




— from the biosimilar IFX to ADA, because of the injec-
tion allergic reaction.

There were 41 AE/188 therapies noted (frequency
- 21.8%) - 39/176 (22.1%) in CD and 2/12 (16.6%)
in UC patients. 25/41 (60.9%) were assessed as SAE
[23/39 (58.9%) in CD, and 2/2 (100%) in UC patients].
In 7 cases the AE were undoubtedly related to anti-TNF
therapy (4 cases of allergic infusion reaction, 2 cases of
drug-induced psoriasis in the same patient, 1 case of
skin abscess at a drug injection place). In 34 cases the
association with anti-TNF treatment was only hypothet-
ical and more or less probable. In 2 cases (colon lym-
phoma, perineal cancer) the adverse event occurred >
12 months after finishing the therapy, in 39 cases -
during the therapy.

The characteristics of all AE in the study group is
presented in Table 2.

27 AE were treated successfully or resolved without
a treatment, in 8 cases — the therapy was not successful
(4 recurrent skin infections, 2 cases of resistant drug-in-
duced psoriasis, 1 case of recurrent Clostridium difficile
infection, and 1 death because of cancer of perineal
region). 5 patients are still under treatment because of
the AE possibly related to anti-TNF therapy, in 1 case
we have no data on the further course of the AE.

The frequency of AE among patients treated with
different molecules was similar = 17/85 (20%) in the
ADA exposed group, 20/91 (21.9%) in the originator
IFX exposed patients, and 4/18 (22.2%) in the biosimi-
lar IFX exposed group.

There were no statistically significant differences in
the frequency of AE regarding the concomitant treat-
ment with azathioprine (34% without azathioprine vs.
19% with azathioprine; p = 0.07), concomitant treat-
ment with steroids (19% without steroids vs. 23.3%
with steroids; p = 0.5). Patients who were treated for
the second, third or fourth time were not at risk of
developing more commonly AE when compared with
those treated only once (26% vs. 20%, respectively;
p = 0.5). The frequency of AE was higher among wom-
en, however, without statistical significance (24% vs.
19%, respectively; p = 0.5).

Discussion

Well balanced safety profile is one of the most impor-
tant elements influencing the acceptance of every ther-
apy. There are no medicines, however, which would not
be associated with a risk of developing AE. The safety
profile of anti-TNF antibodies seems to be acceptable,
especially when considered their relevantly high clinical
efficacy in untreatable conditions such as IBD [3, 4].
Nevertheless, there are still very few data in that sub-
ject coming from real-life patients populations. More-
over, there are no data describing this problem among
adult IBD patients in Poland, and only one paper con-
cerning Polish pediatric patients [5].

The overall rate of AE in our study cohort was 22%.
This rate seems not to be high, when considered the
qualification criteria for anti-TNF therapy in Poland.

Table 2. Characteristics of adverse events in patients with inflammatory bowel disease treated with anti-tumor necrosis factor therapy

Crohn's disease (n = 176)

Ulcerative colitis (n = 12) All patients (n = 188)

Infections 18 1 19 (10.1%)
Perianal abscess 6 0 6
Upper respiratory tract infections 3 0 3
Skin infections 8 0 8
Gastrointestinal infections 0 1 1
e 1 case of varicella
il 1 intraabdominal abscess v 2
2 cases of phototoxic reactions
Dermatological adverse events 2 cases of drug-induced psoriasis 0 5 (2.6%)
1 case of dry skin syndrome
Hematological adverse events 2 cases of leucopenia 0 3 (1.5%)

1 case of thrombocytopenia

1 case of perineal cancer

. . . )

Malignancies 1 case of non-Hodgkin lymphoma 1 case of brain tumor 3 (1.5%)

Infusion allergic reactions 4 0 4 (2.1%)
1 case of nausea

Other adverse events I case of arthralgia 0 6 (3.1%)

2 cases of liver enzymes elevation

2 cases of ileus
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Namely, we are using the “step-up” approach, in which
only the most severely ill patients, not responding to
all other classical drugs, can receive anti-TNF antibod-
ies [6, 7].

It was shown, that the most frequent AE of anti-TNF
therapy were infectious complications, which were noted
among 10.1% of patients. This is in accordance with pre-
vious data [4]. For example, in a retrospective study on
500 patients treated with IFX in the Mayo Clinic, the fre-
quency of infections was 8.2% [4, 8]. In a study by Lees
et al., which included 620 patient-years of follow-up,
the incidence of infections was 9.9% [4, 9]. The authors
showed, that the majority of infectious AE occurred
among patients receiving concomitant immunosuppres-
sive drugs. In our patients' cohort we did not observe
an increase of infections rate among patients on combo
therapy. However, it has to be noted that the vast major-
ity of patients were on steroids and/or azathioprine
while starting anti-TNF treatment, so it is hard to defini-
tively assess, whether this fact influenced the infectious
complication risk. There were no cases of reactivated
tuberculosis, which seems to be one of the most serious
infectious AE in the course of anti-TNF therapy [10]. This
shows that currently used algorithm for the exclusion
of latent tuberculosis in Poland, using chest X-ray and
skin tuberculin tests or interferon-gamma release assays
(IGRA) before starting the treatment is effective.

One of the most frequent infectious complication in
our study group were perianal abscesses (6 cases). This
clinical situation could be also interpreted as a manifes-
tation of CD, however, it seems that the link between
anti-TNF therapy and the formation of perianal abscess
is strong enough to classify it as AE [11]. This com-
plication in all cases took place in the early phase of
treatment and, hypothetically, was a result of closure
of external skin opening of fistulas. This, in turn, pre-
vented evacuation of infected content of the fistula
tract which led to the collection of pus and formation
of perianal abscess. Since this is a severe complication,
we changed the therapeutic approach in the cases of
complex perianal CD, performing parallel aggressive
surgical treatment, including negative wound pressure
therapy. As a result, since 2013, there has been only
one case of perianal abscess. This example shows that
the optimization and individualization of anti-TNF ther-
apy can improve therapeutic outcomes and decrease
the risk of AE.

Interestingly, we noted also several cases of derma-
tological AE in our series. This number could be even
greater if injection site reactions or skin infections were
classified to this subgroup of AE. This is in accordance

with the current knowledge in terms of the safety of
anti-TNF agents [12, 13]. It seems that dermatologi-
cal effects of anti-TNF treatment were underestimat-
ed. Rheumatologic data show that even up to 25% of
patients on anti-TNF drugs had dermatological compli-
cations, and this was also confirmed in IBD patients [13,
14]. The most clinically significant dermatological AE
seem to be skin malignancies. There are, however, con-
flicting data in terms of the influence of anti-TNF ther-
apy on the risk of non-melanoma skin cancer (NMSC)
or skin melanoma [13]. Moreover, in a study performed
by Long et al. in a cohort of 108579 IBD patients it was
shown that the disease by itself can be associated with
higher risk of skin melanoma and NMSC, especially in
individuals with CD [15]. Additionally, immunosuppres-
sive drugs, like azathioprine and methotrexate, can also
influence the malignancy rates [13].

In our study cohort there was no case of skin malig-
nancy, but we noted another interesting dermatological
AE - drug-induced psoriasis. This was observed twice in
the same CD patient (the first time — during the course
of maintenance IFX treatment, and then three years
later — as a result of ADA therapy). The etiology of this
immune-mediated complication is unknown [13]. It is
believed that anti-TNF agents, being anti-inflammatory
molecules, in some proportion of patients can cause
paradoxical pro-inflammatory reactions, which is hypo-
thetically mediated by a local uncontrolled production
of interferon-a., resulting from TNF blockade [13, 16].
Current data show, that this phenomenon is not rare.
In one of the most recent reviews of this subject, Dena-
dai et al. reported that the highest risk of developing
anti-TNF-induced psoriasis is among CD patients on
[FX [17]. Skin lesions can appear at any moment of the
therapy, but the most frequent time is between third
and fourth IFX infusion [13].

We reported 3 cases of malignancies in our study
group. In the case of two of them, however, the link
between anti-TNF therapy was very weak. In the case
of a patient with perineal cancer, the main etiological
factor was a severe, long-lasting perianal CD, with mul-
tiple perianal and vaginal fistulas. In the second one
- brain tumor was diagnosed just after first dose of
IFX in a patient with fulminant UC, so the association
with anti-TNF therapy is very unlikely. We also reported
a case of non-Hodgkin lymphoma (NHL) of the colon.
This patient was treated with ADA, however, the patient
was also treated with experimental drug in clinical tri-
als in the past because of a very severe CD course. That
is why, it is also difficult to assess what was the main
etiological factor of NHL in this case — anti-TNF thera-
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py, concomitant and past treatment, or active, severe
and long-lasting disease by itself. The literature review
also brings conflicting data in terms of the association
between anti-TNF therapy and lymphoma risk [10, 18,
19]. Recent meta-analyses show that the risk of devel-
oping lymphoma is slightly increased in patients with
IBD and it is related to the use of immunosuppressive
drugs or both — immunosuppressants together with
anti-TNF agents [18].

Our study has several limitations. The main one
is the retrospective nature of the analysis, as it theo-
retically could lead to underestimation of the AE rate.
However, as it was also noted in another retrospective
study on the safety of anti-TNF therapy among Polish
pediatric IBD patients, all patients included in the anal-
ysis were treated according to the guidelines of Polish
National Health Fund, and we are obliged to strictly
monitor the course of the therapy [5]. As a result, all
data are registered and collected, thus they seem to be
reliable enough to perform the analysis. Another limi-
tation is the definition of AE, as it may influence the
rate of reported complications of the therapy. Some of
the were AE reported, however, their association with
anti-TNF therapy seemed to be very poor. On the other
hand, we excluded some clinical situations (for example
anemia), recognizing them as disease manifestation,
not therapeutic complications. Nevertheless, it should
be mentioned, that there is no commonly accepted
definition of AE, and all data in this subject should be
interpreted with respect to specific definition used in
a particular, analyzed study.

Conclusions

To conclude, in the current study safety profile of
anti-TNF therapy in IBD real-life patients cohort is
presented. It was shown for the first time among Pol-
ish adult IBD patients, that the therapy is generally
well-tolerated and the majority of the AE disappear
after stopping the treatment and/or introducing a spe-
cific therapy. We did not show any significant differ-
ences in drug-related complication rate either between
different molecules or between the originator and bio-
similar IFX, however, the number of patients treated
with biosimilars is still small. Proper qualification to
the therapy, strict monitoring and optimizing the treat-
ment can decrease or eliminate the risk of several AE.
However, since the observation time of the safety pro-
file of anti-TNF treatment is still short (10-15 years),
further assessment is needed in this respect, especially
in terms of long-term therapy of IBD.

Journal of Medical Science 3 (84) 2015

Acknowledgements
We would like to thank Agnieszka Kurek for her writing assis-
tance.

Conflict of interest statement
The authors declare that there is no conflict of interest in the
authorship or publication of contribution.

Funding sources
P. Eder, L. tykowska-Szuber, K. Klimczak received lecture fees
from Abbvie Poland.

References

1. Amiot A, Peyri-Biroulet L. Current, new and future biolo-
gical agents on the horizon for the treatment of inflam-
matory bowel diseases. Therap Adv Gastroenterol. 2015
Mar;8(2):66-82.

2. Gomollon F. Biosimilars in inflammatory bowel disease:
ready for prime time? Curr Opin Gastroenterol. 2015
Jul;31(4):290-295.

3. Sousa P, Allez M. Complications of biologics in inflam-
matory bowel disease. Curr Opin Gastroenterol. 2015
Jul;31(4):296-302.

4. Stallmach A, Hagel S, Bruns T. Adverse effects of biolo-
gics used for treating IBD. Best Pract Res Clin Gastroente-
rol. 2010 Apr;24(2):167-182.

5. Szymanska E, Dadalski M, Oracz G, Kierkus J. Safety pro-
file of anti-TNF agents in Polish pediatric patients with
Crohn’s disease. Austin J Gastroenterol. 2014 Aug;1(4):
1016.

6. todyga M, Eder P, Bartnik W, Gonciarz M, Ktopocka M,
Linke K et al. Guidelines for the management of Crohn’s
disease. Recommendations of the Working Group of the
Polish National Consultant in gastroenterology and the
Polish Society of Gastroenterology. Prz Gastroenterol
2012 Dec;7(6):317-338.

7. Eder P, todyga M, tykowska-Szuber L, Bartnik W, Dur-
lik M, Gonciarz M et al. Guidelines for the management
of ulcerative colitis. Recommendations of the Working
Group of the Polish National Consultant in gastroente-
rology and the Polish Society of Gastroenterology. Prz
Gastroenterol 2013 Jan;8(1):1-20.

8. Colombel JF, Loftus EV, Tremaine WJ, Egan EJ, Harmsen
WS, Schleck CD et al. The safety profile of infliximab in
patients with Crohn’s disease: the Mayo Clinic experien-
ce in 500 patients. Gastroenterology. 2004 Jan;126(1):
19-31.

9. Lees CW, Ali Al, Thompson Al, Ho GT, Forsythe RO, Mar-
quez L et al. The safety profile of anti-tumour necrosis
factor therapy in inflammatory bowel disease in clinical
practice: analysis of 620 patient-years follow-up. Aliment
Pharmacol Ther. 2009 Feb;29(3):286-297.

10. Targownik LE, Bernstein CN. Infectious and malignant
complications of TNF inhibitor therapy in IBD. Am ]
Gastroenterol. 2013 Dec;108(12):1835-1842.

11. Gecse K, Khanna R, Stoker J, Jenkins JT, Gabe S, Hahn-
loser D et al. Fistulizing Crohn's disease: Diagnosis and
management. United European Gastroenterol J. 2013
Jun;1(3):206-213.

12. Freling E, Baumann C, Cuny JF, Bigard MA, Schmutz JL,
Barbaud A et al. Cumulative incidence of, risk factors for,
and outcome of dermatological complications of anti-



13.

14.

15.

16.

18.

-TNF therapy in inflammatory bowel disease: a 14-year
experience. Am J Gastroenterol. 2015 Aug;110(8):1186~
1196.

Mocci G, Marzo M, Papa A, Armuzzi A, Guidi L. Derma-
tological adverse reactions during anti-TNF treatments:
focus on inflammatory bowel disease. J Crohns Colitis.
2013 Nov;7(10):769-779.

Lee HH, Song IH, Friedrich M, Gauliard A, Detert J,
Rowert J et al. Cutaneous side-effects in patients with
rheumatic diseases during application of tumour necro-
sis factor-alpha antagonists. Br J Dermatol. 2007
Mar;156(3):486-491.

Long MD, Martin CF, Pipkin CA, Herfarth HH, Sandler
RS, Kappelman MD. Risk of melanoma and nonmelano-
ma skin cancer among patients with inflammatory bowel
disease. Gastroenterology. 2012 Aug;143(2):390-399.
Cullen G, Kroshinsky D, Cheifetz AS, Korzenik JR. Psoria-
sis associated with anti-tumour necrosis factor therapy in
inflammatory bowel disease: a new series and a review
of 120 cases from the literature. Aliment Pharmacol Ther.
2011 Dec;34(11-12):1318-1327.

. Denadai R, Teixera FV, Saad-Hossne R. The onset of pso-

riasis during the treatment of inflammatory bowel disea-
ses with infliximab: should biological therapy be suspen-
ded? Arq Gastroenterol. 2012 Apr-Jun;49(2):172-176.
Lakatos PL, Miheller P. Is there an increased risk of
lymphoma and malignancies under anti-TNF therapy in
IBD? Curr Drug targets. 2010 Feb;11(2):179-186.

19. Kopylov U, Vutcovici M, Kezouh A, Seidman E, Bitton A,

Afif W. Risk of lymphoma, colorectal and skin cancer in
patients with IBD treated with immunomodulators and
biologics: a Quebec claims database study. Inflamm
Bowel Dis. 2015 Aug;21(8):1847-1853.

Acceptance for editing: 2015-02-10
Acceptance for publication: 2015-03-30

Correspondence address:

Piotr Eder

Department of Gastroenterology, Human Nutrition and
Internal Diseases, Poznan University of Medical Sciences
Heliodor Swiecicki Clinical Hospital

49 Przybyszewskiego Street, 60-355 Poznan, Poland
phone: +48 61 8691343

fax: +48 61 8691686

email: piotr.eder@op.pl

Safety profile of anti-tumor necrosis factor therapy in inflammatory bowel disease — a single center experience

151



© 2015 by the author(s). This is an open access article distributed under the terms and conditions of the @ @ @
Creative Commons Attribution (CC BY-NC) licencse. Published by Poznan University of Medical Sciences

ORIGINAL PAPER

DOI: https://doi.org/10.20883/medical.e12

Retrospective analysis of infections prevalence
in patients with progressive systemic sclerosis
treated with cyclophosphamide

Matgorzata Schlabs'"?, Katarzyna Pawlak-Bus'" ?, Piotr Leszczynski"?

! Department of Rheumatology and Osteoporosis, Jozef Strus Municipal Hospital in Poznan, Poland
2 Department of Rheumatology and Rehabilitation, Poznan University of Medical Sciences, Poland

ABSTRACT

Aim. Assessment of infections prevalence rate, type and severity in patients diagnosed with progressive systemic
sclerosis (PSS), treated with cyclophosphamide (CTX), during 12 months of observations.

Material and methods. A retrospective analysis of mild, moderate and severe infections in 17 women with
a mean age of 58.8 + 10.0, based on an interview, physical examination, additional tests, and available medical
records.

Results. 46 various infections were diagnosed in the analysed group of patients. 32 (69.6%) infections involved
the respiratory system, and 14 (30.4%) infections concerned the urinary tract. The average frequency per one
patient was 2.7 + 3.5 (median: 2) events during 12 months of observations. The majority of infections, 60.9 %
(n = 28), were mild ones of slight intensity, and 37.0% (n = 17) were moderate ones. Only one person (2.2% of
all infections) had a severe infection requiring hospitalisation.

Conclusions. In the studied group the infection prevalence rate was comparable to that in a healthy population.
The majority of infections were mild and involved the respiratory system. Basis of conducted analysis 12 months
intravenous administration of CTX is not a factor significantly increasing a risk of severe infections in the studied
group of patients. In PSS patients CTX pulse therapy is relatively safe, as it does not cause severe infections
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requiring hospitalisation.

Keywords: infections, progressive systemic sclerosis, cyclophosphamide treatment.

Introduction

Progressive systemic sclerosis (PSS) is one of the most
severe systemic diseases of connective tissue. Caus-
al treatment of PSS is yet unknown. Currently used
therapies only aim at inhibiting the inflammatory pro-
cess and progressive multi-organ fibrosis. One of the
treatment methods known for years is immunosup-
pression with cyclophosphamide (CTX). This medicine
belongs to standard cytostatic agents used in treat-
ment of autoimmune diseases and cancers. The anti-in-
flammatory mechanism underlying the effect of CTX
metabolites is based on alkylation of deoxyribonucleic
acid (DNA) in mature T- and B-cells (and, to a smaller

Journal of Medical Science 3 (84) 2015

extent, bone marrow precursor cells), resulting in their
damage and death [1, 2]. In PSS cyclophosphamide
inhibits progression of interstitial lesions in lungs and
has an advantageous influence on skin sclerosis remis-
sion [2-4]. It also improves respiratory system efficien-
cy measured as forced vital capacity (FVC) [3, 4, 6],
total lung capacity (TLC) [4] and diffusing capacity of
the lungs for carbon monoxide (DLCO) [7, 8]. There-
fore CTX treatment improves quality of patients’ life
[3]. Recent recommendations of The European League
Against Rheumatism (EULAR), published in 2009, rec
ommend considering use of CTX for early lung lesions,
scleroderma-related interstitial lung disease (SSc-ILD),
as remission-inducing therapy [10]. Despite proven



efficacy and safety of CTX, this treatment may involve
some adverse effects, including infections [3, 10]. In
studies on using CTX in patients with PSS and other
autoimmune diseases (vasculitis, systemic lupus ery-
thematosus and others) it was observed that benefits
of this therapy exceed a related risk of possible infec-
tions [11]. Infection severity depends mainly on the
administration route and a cumulative dose of CTX.
High-dose intravenous CTX therapy (50 mg/kg/d for 4
consecutive days) not related to a stem cells transplant
is mainly applied in treatment of aplastic anaemia [2,
9]. This treatment was also attempted in PSS patients
in the past, and it resulted in skin lesions remission
and improvement in quality of life [9, 12]. However,
this regimen and dosing is associated with a signifi-
cantly higher number of complications and sometimes
required numerous preventive activities, including
administration of the granulocyte colony-stimulating
factor (G-CSF), mesna, antibiotic therapy, or antifun-
gal treatment. Therefore, currently this regimen is not
recommended for PSS treatment. Oral CTX administra-
tion at 1-2 mg/kg/daily results in an even distribution
of the dose, usually not requiring prevention of severe
infections; however, it is still related to a high cumula-
tive dose, increasing the rate of adverse effects [3, 6].
However, this dose can be significantly reduced and yet
as effective, when CTX is administered intravenously in

Table 1. Characteristic of patients with PSS

intravenous pulse therapy at low single doses. Using
results of a multicentre, prospective, randomised, dou-
ble-blind study, it is recommended to replace the oral
drug with CTX at a dose of 600 mg/m?, intravenously,
once a month for six months [5]. There are numerous
examples in the literature confirming effectiveness of
low-dose intravenous CTX therapy in PSS patients [11,
13, 14, 15]. This treatment regimen may reduce a risk
of various adverse effects, including infections, during
long-term therapy.

Material and methods

All 17 women who were included in this study fulfilled
the PSS classification criteria of The American College
of Rheumatology / The European League Against Rheu-
matism (ACR/EULAR 2013) [15]. Selected population of
patients, received CTX intravenously in a pulse thera-
py during the mean time of 12.0 £+ 4.0 months. The
mean age in the studied group was 58.8 + 10.0 years
(median: 60 years), and the mean disease duration from
the moment of its diagnosis was 53.7 + 51.1 months
(median: 36 months). The patients were treated with
CTX at a dose of 400-800 mg, applied as a single dose
every 1-3 months. In the studied group, the mean CTX
cumulative dose was 9870.6 mg + 6724.2 mg (median:
8600 mg), ranging from 2000-25600 mg (Table 1).

Age DD CTX ANA Immunological profile’ Pulmonary PAH
(vears) (months) (mg) Scl 70 CENB PM-Scl changes’
1. 64 108 22800 positive +++ - - (++4) yes
2. 49 84 25600 positive +++ = - (+++4) yes
3. 54 12 4200 positive +++ = - negative -
4, 65 36 10800 positive +H+ - - () -
5. 61 132 10000 positive - = - (++4) yes
6. 57 60 10200 positive + +++ - (++4) -
7. 52 193 5200 positive - — - (++) -
8. 47 2% 11000 positive + - - (t1) yes
9. 62 24 7000 positive - - - (++4) yes
10. 62 12 6000 positive +H+ - - (+4) -
11. 36 24 9000 positive - + +++ (+4) yes
12. 66 12 6000 positive - = - (+) -
13. 60 60 8600 positive - +++ - (++4) -
14. 59 12 4600 positive - - - (++4) -
15. 76 36 5000 positive + - - (++4) yes
16. 54 12 2000 - - - - (t+4) -
17. 76 72 19800 positive +++ - - (++4) -

1. Detected by the immunoenzymatic test ANA Screen; laboratory standard: < 40 U/ml

2. + - weakly positive result; ++ - positive result; +++ - strong positive result

3. On a basis of computed tomography; (+) - minimal, preliminary changes, basal fibrosis; (++) - interstitial changes; (+++) - ground-glass opacities, honeycombing

4. Pulmonary arterial hypertension is probable: RVSP > 30mmHg in the transthoracic echocardiography

N - the number of patients; DD - diseases duration; ANA - antinuclear antibodies; Scl 70 - anti- topomisomerase | antibodies; CENB - anti-centromere protein B antibodies;
PM-Scl - anti- polymyositis/scleroderma antibodies; PAH - pulmonary arterial hypertension
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Table 2. Classifications of severity and type of the studied infections in patients with PSS

Type of infection

Treatment of infection

Localization of infection

Ll iz o or antifungal medications

Infection of mild intensity treated without antibiotics, antiviral

the upper respiratory tract

the urinary tract

skin and/or subcutaneous tissue

Infection treated with antibiotics, antiviral or antifungal medications
in the ambulatory care, without complications, with rapid regression

Moderate infection
of the symptoms

the upper respiratory tract

the lower respiratory tract

the urinary tract

skin and/or subcutaneous tissue

Severe infection

Infection requiring hospitalisation, treated by intravenous drugs
or recurrent, chronic, resistant to standard treatment

the upper respiratory tract

the lower respiratory tract

the urinary tract

skin and/or subcutaneous tissue

Table 3. Infections prevalence rate, type and severity in studied group of patients with Progressive Systemic Sclerosis

N Mild infection Moderate infection Severe infection
URT ut S/SCT URT LRT ut S/SCT URT LRT ut S/SCT

‘I. — - - - - - — - - - -
2. 1 - - 1 - - - - - - -
3. - 1 - - - 1 - - - - -
4, 2 - - - - - - - - - -
5. - = - 1 - - - - - - -
6. - = - 3 - = - = - = -
7. 5 3 - = 2 = - = 1 = -
8. 2 - - - - - - - - - -
9. - 1 - - - - - - - - -
10. - - - - - - - - - - -
. 4 - - - - - - - - - -
12 2 - - - - - - - - - -
13. - = - = 1 = - = - = -
14. - = - 1 - = - = - - -
15 2 5 - 3 1 1 - - - - -
16. - - - - - - - - - - -
7. - - - - - 2 - - - - -

N - the number of patients; URT - the upper respiratory tract; LRT - the lower respiratory tract; UT - the urinary tract; S/SCT - skin and/or subcutaneous tissue

A retrospective 12-month analysis of infections was
conducted in the studied group of PSS patients receiv-
ing long-term pulse CTX treatment. The analysis used
data collected during interviews, physical examina-
tions, and additional tests, together with all available
medical records. For the needs of the study, the infec-
tions were divided into three categories: type, treat-
ment options, localization, and also criteria for their
classification according to their severity were estab-
lished (Table 2). In this study the arithmetic mean of
infections in each patient was calculated.
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Results

In the studied group of patients with PSS treated
with CTX pulse therapy, 46 various infections were
found in total during the year analysed retrospec-
tively. The following infection types were found: 28
(60.9%) mild infections, 17 (37.0%) moderate infec-
tions, and a severe infection in one (2.2%) patient.
Only 4 (23.5%) had more than 2 infections a year. In
each patient, the mean number of infections in the
analysed year was 2.7 + 3.5 (median: 2). The major-
ity (32 — 69.6%) of infections concerned the respira-



tory system, while the remaining 14 (30.4%) affected
the urinary tract. No skin and/or subcutaneous tis-
sue infections were found in the analysed group of
patients. Only in one case the infection required hos-
pitalisation and parenteral antibiotic therapy. In three
(17.7%) patients no infection was diagnosed in the
period covered by observations.

Discussion

In the conducted retrospective analysis of the group of
PSS patients treated with intravenously administered
CTX, the majority of infections were mild and transient.
The patients covered by the assessment presented
mainly the respiratory system infections, of which over
80% involved the upper respiratory tract. They were
mild and required only a symptomatic treatment. In a
population of healthy adults, 2-5 cases of viral acute
rhino-sinusitis, including common cold, were noted
per year, and this is comparable to the rate of major-
ity of infections in the studied group [17]. Our analy-
sis showed that patients receiving CTX as a long pulse
therapy of single 400-800 mg doses every 1-3 month
do not develop a significant infection frequently, and
severity of most of them possibly does not outbalance
scientifically proven advantages of this treatment. Bas-
ing on the studied group CTX is not a significant factor
increasing a risk of severe infections requiring paren-
teral treatment and/or hospital admission.

CTX therapy inhibits the immune system; therefore,
by definition it should increase frequency and sever-
ity of infections. Considering the conducted study, it
can be established that it is not so, particularly in a
case of standard immunosuppressive PSS treatment.
In the analysed group of patients, more than half of
infections were mild, not requiring causal treatment,
and nearly 20% of patients did not have any infec
tion in the analysed period of time. Only one person
suffered a severe infection in form of bronchitis, but it
was without complications and resolved with intrave-
nous empiric antibiotic therapy. The conducted analy-
sis was certainly limited by a lack of a relevant control
group of PSS patients not receiving immunosuppressive
treatment, as well as by inability to obtain details on
infection aetiology. Also, it is difficult to compare the
results of this study with other reports, as publications
on infections in PSS patients chronically treated with
CTX are lacking. Nevertheless, the analysis showed
that pulse CTX therapy does not increase frequency of
severe infections in PSS patients.
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ABSTRACT

Introduction. In the vast literature concerning the development of the intervertebral discs controversies exist as
to the period of differentiation and structure of the nucleus pulposus and annulus fibrosus. These controversies
result from different determination of age of the investigated embryos.

Aim. Using embryos from departmental collection age of which was established according to international
Carnegie staging and expressed in postfertilizational days, the differentiation of the intervertebral discs was
traced.

Material and methods. Study was performed on 34 embryos at developmental stages 13-23 (32-56 days).
Embryos were serially sectioned in sagittal, frontal and horizontal planes. Sections were stained with various
histological methods and impregnated with silver.

Results. Division of sclerotomes into loose cranial and dense caudal zones (sclerotomites) was observed in
embryos aged 32 days (stage 13). The intervertebral disc developed from the dense zone of sclerotome and was
well recognized in embryos aged 33 days (stage 14). At the end of fifth week (embryos at stage 15, 36 days) the
annulus fibrosus and the nucleus pulposus were seen. The annulus fibrosus differentiated into lateral and medial
zones. Within the lateral zone cells were arranged into circular rows. These rows were considered as the first stage
of laminar structure. In further developmental stages the laminae occupied both zones of the annulus fibrosus.
Conclusions. The intervertebral discs develop from the dense zone of the sclerotome which is evident in
embryos at stage 13 (32 days). Discs differentiate in embryos aged 33 days, when the nucleus pulposus and
annulus fibrosus are recognized. In embryos aged 36 days in the annulus fibrosus circular rows forming laminar
arrangement are seen.

Keywords: human embryology, intervertebral disc, annulus fibrosus.

Introduction

The intervertebral disc is a moderately movable joint
that separates the vertebrae of the vertebral column
[1]. The disc was first recognized as an anatomical enti-
ty by Vesalius and together with its subjacent vertebral
bodies and associated ligaments it constitutes the ver-
tebral unit [2].

The adult intervertebral disc is an avascular fibro-
cartilage tissue with a small population of cells that
obtain nutrients from the capillaries at the vertebral-
disc body interface [3].

Nutrients diffuse from capillaries to the disc cells
and metabolities produced then diffuse from the cells
through the matrix to the blood supply [4].

The disc is composed of a nucleus pulposus, which
occupies the center of the disc, and an outer zone,
annulus fibrosus consisting of a series of lamellae of
collagenous bundles, which are arranged spirally.

The disc vertebral-interface of cartilage endplate is
considered by some authors as a separate third struc-
ture of the intervertebral disc [5, 6].
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Each of these tissues has a different function and con-
sists of a specific matrix structure that is maintained by
distinct cell populations [1].

The nucleus pulposus is hydrated semigelatinous tis-
sue which contains fine bundles of collagenous fibers,
type Il connective tissue cells, and chondrocyte-like
cells, embedded in amorphous intercellular matrix con-
taining hydrophilic proteoglycans which retain water
and provide strength and spongy features to the disc
[2]. It is predominantly made up of water (70-90%
depending on the age). Collagenous fibers constite ca.
20% of dry weight and proteoglycans ca. 50% of dry
weight [7]. However, tissue of nucleus pulposus is dif-
ferent from hyaline cartilage due to the ratio between
proteoglycan and collagen. This ratio within the nucle-
us pulposus is 27:1, whereas in cartilaginous endplate
itis 2:1 1, 8].

The annulus fibrosus is organized in fibrous ring-like
lamellae and it surrounds the nucleus pulposus. It may
be divided into inner and outer zones and is attached
to the vertebrae at the superior and inferior surfaces
as well as is also connected to anterior and posterior
longitudinal ligaments. The thickness of the lamellae
increases from the outer to inner layers [9].

The annulus fibrosus is composed principally of
water (60-80%, depending on the region and age), col-
lagen (50-70% of dry weight), aggregating and nonag-
gregating proteoglycans (10-20% of dry weight) and
noncollagenous proteins (ca. 25% of dry weight) [1].

Within each lamella collagen fibers are lying paral-
lel [9]. In addition to the collagen network, a network
of elastin fibers is present between the lamellae [10].

The cartilaginous endplate is composed of an
osseous and a cartilaginous part. The main compo-
nent of the endplate is water (80% after birth, and
70% after 15 years age), followed by type Il collag-
enous fibers and proteoglycans [1]. The thickness of
the human endplate is 0.5-1 mm at the periphery and
diminishes toward the center. It has a semi-permeable
barrier and load-bearing functions [1].

The development of the intervertebral disc in human
has been investigated by many authors [11-15].

There are many controversies in literature as to the
contribution of loose and dense zones of sclerotomes
and perinotochordal sheath to the development of the
intervertebral disc. Different opinions also exist con-
sidering early differentiation of the annulus fibrosus
and nucleus pulposus. It seems not amiss, therefore, to
present the development of the intervertebral disc in
staged human embryos with particular consideration
of the annulus fibrosus.

Journal of Medical Science 3 (84) 2015

Knowledge of the embryonic development of the
intervertebral disc is important in understanding the
adult regeneration of the disc. Such developmental
studies are also needed to elucidate problems of chron-
ic back pains connected with disc degeneration.

Material and methods

Study was made on 34 serially sectioned human embry-
os of developmental stages 13-23 from the Collection
of the Department of Anatomy, Poznan University of
Medical Sciences. Age of embryos was established
according to 23 international stages and was expressed
in postfertilizational days (Table 1). Embryos were cut
in sagittal, frontal and horizontal planes.

Serial sections of 5 or 10 micrometers thickness
were stained according to following methods: 1) hema-
toxylin and eosin, 2) Nissl’s toluidine blue or cresyl vio-
let, 3) Mallory’s trichrome, 4) Bodian’s protargol.

In each developmental stage the graphic recon-
structions, based on sections, were made.

Results

In embryos at stage 13 (32 days) the notochord is
a continuous, unconstructed rod and forms the central
axis for the developing vertebral column. The num-
ber of somites is 36 and they differentiate into scle-
rotomes, myotomes and dermatomes. The division of
sclerotomes into loose, cranial and dense, caudal zones
commences. These zones are also called sclerotomites.
Intrasclerotomic fissures are distinctly seen and the
loose cranial sclerotomite is traversed by the interseg-
mental artery and spinal nerve (Figure 1). Spinal gan-
glia which develop from the neural crest are seen and
they are in contact with the neural crest. Ventral and
dorsal roots of spinal nerves appear and the spinal
nerves develop (Figure 2). The notochord is in the cen-
ters of sclerotomes and it possesses perinotochordal
sheath formed by cells spreading out from the sclero-
tomes.

In embryos at stage 14 (33 days) caudal sclerotomites
are more condensed than their cranial counterparts.
The perinotochordal sheath consists of two layers and
in this cellular sheath the dense and loose zones appear
(Figure 3). The loose, cranial zone is the primordium of
the vertebral centrum which is the precursor of the ver-
tebral body. Intrasclerotomic fissures are present. Cau-
dal sclerotomites are more condensed and they form
intervertebral discs (Figure 4) and neural arches as
well as their processes. The notochord presents a con-



Table 1. Crown-rump length, development al stage and age in days of investigated embryos

Catalogue number ~ Crown-rump lenght inmm  Developmental stage ~ Ageindays  Plane of section
B 171 40 13 32 Frontal
B 202 40 13 32 Horizontal
B 203 5.0 13 32 Sagittal
B 206 55 13 32 Horizontal
A13 70 14 33 Sagittal
A19 70 14 32 Horizontal
PIK 20 70 15 36 Frontal
PIK 18 9.0 15 36 Frontal
B 69 9.0 15 36 Sagittal
B 181 10.0 16 39 Horizontal
v 10.0 16 39 Sagittal
B 216 1.0 16 39 Frontal
B 67 12.5 17 41 Sagittal
B 64 135 17 41 Frontal
B 68 14.0 17 41 Horizontal
B 128 15.0 18 44 Sagittal
B 208 15.0 18 44 Frontal
Bt 4 15.0 18 44 Horizontal
B 100 16.0 18 44 Sagittal
B 66 16.5 19 46 Horizontal
Z13 170 19 46 Frontal
B 123 175 19 46 Sagittal
A10 18.0 19 46 Horizontal
KA3 19.0 19 46 Sagittal
B3 200 20 49 Sagittal
719 210 20 49 Horizontal
A 215 20 49 Frontal
B 127 235 21 51 Sagittal
A4 235 21 51 Frontal
72 25.0 22 53 Horizontal
B 114 270 23 56 Sagittal
Kub 2 28.0 23 56 Frontal
B 177 28.5 23 56 Horizontal
Bt 11 29.0 23 56 Frontal

tinuous, unconstricted rod surrounded by the perino-
tochordal sheath. It is widest in the lower cervical and
upper thoracic parts.

It has to be pointed out that the term centrum is
used for the central part of the vertebra and it ossifies
from the primary center. The body of adult vertebra
includes the centrum and a small part of the neural
arch which unites at the neurocentral joint. The neural
arch then is more extensive than adult vertebral arch.
During stages 13 and 14 the vertical diameter of both
sclerotomites is equal.

In embryos at stage 15 (36 days) and 16 (39 days)
intrasclerotomic fissures disappear. Dense and loose

zones of sclerotomes are well demarcated. This marked
distinction between cranial and caudal sclerotomites
is seen particularly in the cervical and thoracic parts
(Figure 5). The notochord is not of uniform diameter
throughout and is thicker in future discs. The perichord-
al centra surrounded by loosly distributed cells form
the primordium of the vertebral body (Figure 6). In
these centra cell density increases laterally in the vicin-
ity of the spinal nerve. This is particularly evident in
embryos at stage 17 (41 days), (Figure 7). In embryos
at stage 15 in the annulus fibrosus of the intervertebral
disc two zones may be distinguished. The medial zone,
larger and close to the nucleus pulposus is formed of
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Figure 1. Sagittal section of human embryo at stage 13. Bodian's pro- Figure 2. Horizontal section of embryo at stage 13. H+E, x 100. a - spi-
targol, x 100. a - dense zone of sclerotome, b - loose zone of sclero- nal ganglion, b - spinal cord, ¢ - ventral root, d - dorsal root, e - spinal
tome, ¢ - dorsal aorta, d - intersegmental artery, e — spinal ganglion, nerve, f - notochord with perinotochordal sheath, g - dorsal aorta, h
f - neural crest - mesonephros

Figure 3. Sagittal section of embryo at stage 14. Bodian's protargol, x 300. a - spinal cord, b — primary meninx, ¢ - notochord,
d - dense zone of perinotochordal sheath, e - loose zone of perinotochordal sheath
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Figure 4. Horizontal section of embryo at stage 14. Cresyl violet, x 100. a - spinal cord, b - spinal gangion, ¢ - spinal nerve, d - intervertebral disc,
e - notochord, f - dorsal aorta, g - mesonephros
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Figure 5. Sagittal section of embryo at stage 15. H+E, x 40. a - heart, b - centrum of vertebra, ¢ - intervertebral disc, e - notochord, f - spinal cord
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Figure 6. Horizontal section of embryo at stage 15. Bodian's protargol, x 100. a - spinal cord, b — spinal ganglion, c - spinal nerve, d - notochord,
e - centrum of vertebra

Figure 7. Horizontal section of embryo at stage 17. H+E, x 100. a - spinal nerve, b - spinal ganglion, ¢ - spinal nerve, d - centrum of vertebra, e -
suprarenal gland, f - aorta
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Figure 8. Horizontal section of embryo at stage 15. Cresyl violet, x 100. a - annulus fibrosus, b - nucleus pulposus around the notochord, ¢ - spinal
nerve, d - upper limb

Figure 9. Horizontal section of embryo at stage 19. Cresyl violet, x 100. a - spinal cord, b - neural arch, ¢ - annulus fibrosus, d - head of rib
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Figure 10. Sagittal section of embryo at stage 19. Cresyl violet, x 400.
a - spinal cord, b - annulus fibrosus, c - vertebral body

densely packed cells. In the lateral zone, which is small-
er, cells are more loosely packed and arranged in cir-
cular rows. These rows are particularly evident in the
lateral margins of the annulus fibrosus (Figure 8). Such
arrangement is considered as the initial stage of lamel-
lar structure of the annulus fibrosus. It may be conclud-
ed then that the laminar structure of the intervertebral
disc begins in embryos at stage 15 in the cervical and
thoracic parts. The height of the intervertebral disc dif-
fers in its posterior and anterior parts. The disc is of
the same vertical diameter as the vertebral body in the
posterior part and decreases toward the anterior part
where it measures 40% of the whole vertebral unit.
With advancement of embryonic development this
lamellar arrangement of the annulus fibrosus proceeds
from periphery of the disc toward nucleus pulposus
and in embryos of stage 19 (46 days) it is distinct in
the whole annulus fibrosus (Figures 9, 10). In sagittal
section of the vertebral column in embryos of stage 19
the intervertebral discs are narrow as compared to ver-
tebral bodies and they are bulging anteriorly and pos-
teriorly (Figure 11). The vertical diameter of the inter-

Journal of Medical Science 3 (84) 2015
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Figure 11. Sagittal section of embryo at stage 19. Mallory stain, x 25.
a - vertebral body, b - intervertebral disc, ¢ - heart,d - lung, e - spinal
cord, f - liver

vertebral disc in the cervical, thoracic and lumbar parts
of the vertebral column constitutes one third of the
height of the vertebral body. At the level of the inter-
vertebral disc the notochord presents cellular aggrega-
tions. By the end of the embryonic period the nucleus
pulposus shifts dorsally.

Discussion

The development of the vertebral column is preceded
by that of the somites and the notochord [17]. The
development of the individual vertebrae begins with a
Shh-mediated induction by the notochord cells on the
somite in order to form the sclerotome. Other signaling
pathways which participate in formation of vertebrae
include the BMP, WNT, Pax1 and HOX signaling sys-
tems [3, 18, 19]. Pax1 gene plays an important role
and it is continuously expressed during the develop-
ment of the intervertebral disc in embryogenesis. This
gene encodes transcriptional factors that regulate and
take part in vertebrae formation. It is believed that Pax
1 and the subsequent formation of the intervertebral



disc is an important factor in maintaining the segmen-
tal character of the vertebral column [20-22].

Several investigators have described the contribu-
tion of the loose and dense zones of sclerotomes to
formation of the vertebrae and intervertebral discs.
Bardeen [23] concluded that the vertebral body and
intervertebral disc develop from both sclerotomites. In
Prader’s theory of vertebral resegmentation, condensed
caudal and loose cranial sclerotomites are formed and
both differentiate into vertebral body and disc [11, 12].
This theory was also supported by Sensenig [13] and
Peacock [15].

More recently the theory of resegmentation of scle-
rotomes has been denied [14, 17, 24] and it is postulat-
ed that the dense zones give rise to the intervertebral
discs and take part in the formation of ribs and neural
arches, whereas the loose zones and perinotochordal
sheath form vertebral body.

The key structure in the development of the inter-
vertebral disc is the notochord, which provides the
template for the development of the disc [15, 25, 26].
This rod-like axial structure induces differentiation of
mesoderm into sclerotomes.

In the present study it was shown that in the
early stages (13 and 14) the notochord is a continu-
ous structure of the same diameter in the loose and
dense zones of sclerotomes. Beginning from stage 15
(36 days) the notochord is progressively thicker in the
dense sclerotomite which gives origin to intervertebral
disc. The period of formation of laminae in the annulus
fibrosus during development markedly differs among
investigators.

Peacock [15] who expressed age of embryos and
fetuses basing on length observed intervertebral
expansions of the notochord in embryos at 21 mm
what corresponds to Carnegie stage 21 (51 days). The
concentric arrangement of cells in the annulus fibrosus
he observed in embryos at 10 mm what corresponds to
Carnegie stage 16 (39 days).

It has to be stressed that the lamellar arrangement
of the annulus fibrosus is accompanied by expansions
of the notochord in the intervertebral disc. Such expan-
sions we observed in the present study in embryos of
stage 15 (36 days).

O'Rahilly and Meyer [14] noted that the interver-
tebral discs were evident peripherally as the annuli
fibrosi during embryonic period but they do not give
precise stage during which differentiate laminae in the
annulus fibrosus.

Lohse et al [27] wrote that the annulus fibrosus and
nucleus pulposus of the intervertebral disc were identi-

fied by 6 months of age and were similar in structure
to those of the adult.

The present study performed on staged human
embryos with precisely determined age proved that
the laminar structure of the annulus fibrosus begins
early in the sixth week of embryonic development.

With completion of growth, the vertical diameter
of the intervertebral discs diminishes. It was shown by
Popova-Latkina [28]. She found that to the end of sixth
week the intervertebral disc is one third the height of
the adjacent vertebral body. At the beginning of the
third month the disc is only one sixth the height of the
vertebral body.

In the present investigations in embryos of seventh
week the intervertebral disc was one third the height of
the vertebral body.

Brandner [29] investigated values of the vertebral
body and intervertebral disc index in newborns and
adolescents. He found that an index between the disc
and the next lower vertebral body height decreases
significantly after the first month and is almost stable
until 12 years when it decreases once more.
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ABSTRACT

Aim. The aim of this study was to evaluate diet of patients with IBD, their nutritional status and potential
differences as compared to diet of healthy persons.

Material and methods. The examination included the patients of Internal, Metabolic Diseases and Dietetics
Ward and Gastroenterology, Internal Diseases and Human Nutrition Ward of Heliodor Swiecicki Clinic in the
Poznan University of Medical Sciences in Poznan. The criterion allowing participation into the study involved
a diagnosed ulcerative or Crohn’s disease, basing on histopathology and radiological examination. The study was
conducted on 50 patients, 25 women and 25 men. The control of group included 50 persons, 30 women and 20
men, potentially healthy and occupationally active. In the study the authors' own questionnaire was used, which
contained questions related to diet and evaluating conditions of nutrition, based on the results of anthropometric
measurements and selected biochemical parameters.

Results. The study documented that IBD affected diet, which proved to be distinct from that of potentially healthy
person. Course of the disease reduced some laboratory parameters in serum: decreased levels of total protein
were detected in 40% patients, reduced levels of albumin in 28% patients and of haemoglobin in 72% patients
with IBD. Most of patients introduced some modifications and dietary restrictions to reduce the symptoms and
prolong remission. Presentation of such attitudes, indicates a need for an effective multidirectional education,
which should affect a conscious decision making about the diet. The Body Mass Index and evaluation of nutrition
demonstrated that IBD predisposed development of malnutrition: as compared to the control group, 28% of the
patients manifested underweight.

Keywords: inflammatory bowel disease, nutritional status, feeding methods

from other organs and the relapsing, frequently severe

Introduction
oductio and unpredictable course of the disease significantly

Development of IBD most frequently is noted in young
individuals, in their second or third decade of life, or in
the period of gaining education and occupational activ-
ity, during fulfilment of personal carrier. Manifestation
of unpleasant intestinal signs and general symptoms
as well as chronic character of the diseases negatively
affects daily functioning of the patients. Complications

affects quality of patients’ life. An important element
of the therapy involves dietetic care, which promotes
remission process, alleviates signs/symptoms of the
disease, prevents against their development and bal-
ances off the already existing alimentary deficits. An
appropriately balanced alimentation, adapted to the
rate of metabolic transformations and supplementing
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deficits of nutrients improves efficacy of pharmaco-
therapy, reduces frequency of complications, duration
of hospital stay and of rehabilitation.

Alimentary treatment as an integral part

of therapy in IBD

Introduction of alimentary treatment in the course of

IBD is important due to co-existing alimentary distur-

bances (Table 1). Most frequently, a disturbed nutri-

ture is observed, particularly in patients with Crohn’s
disease. The principal causes of malnutrition include:

- Reduced food consumption (fear of relapse in
the disease, apprehension that sings/symptoms
of the disease will develop, like abdominal pain,
diarrhoiea, nausea);

- Disturbed absorption (resections, reduced absorbing
surface), augmented intestinal loss, administered
drugs, reduced resting energy expenditure [1].

The dietetic management depends on stage of the dis-
ease: a distinct alimentation is provided to patients during

remission and during exacerbation of the disease [4].

Aim

The study aimed at evaluation of nutrition and manner

of alimentation in non-specific bowel diseases and in

particular:

- Effect of the disease on alimentary habits of
patients with Crohn'’s disease or ulcerative colitis.

- Evaluation of nutriture as related to selected
anthropometric parameters and indices.

- Identification of differences in nutriture between
the examined group of patients and the control

group.

- Alimentary education, the exponent of awareness
in patients with IBD.

Material and methods

The studies aimed at evaluation of nutriture and man-
ner of alimentation in patients with IBD were conduct-
ed in the period from October, 2009 to April, 2014.
The examined group included patients staying in
the Ward of Internal Diseases, Metabolic Diseases and
Dietetics and the Ward of Gastroenterology, Human
Alimentation and Internal Diseases, Poznan University
of Medical Sciences in Poznan. The criterion qualifying
patients to participation in the studies involved diag-
nosis of ulcerative colitis or Crohn'’s disease. The inquir-
ing person clarified doubts upon filling by a patient of
the questionnaire, containing data on the purpose of
the study and an assurance that the study manifests an
anonymous character. Anthropometric measurements
were conducted in the wards during registration of the
patients. Results of laboratory tests were obtained from
information charts describing stay in the hospital.
Control group included potentially healthy and
occupationally active individuals. The participants
unaided filled the questionnaire and conducted anthro-
pometric measurements.
The study was performed on 50 patients, including
25 with ulcerative colitis and 25 with Crohn’s disease.
The patients included 23 women and 27 men. Mean
age of the studied population amounted to 36 + 14.9
years At the time of examination the eldest participant
was 70 years old, the youngest one was 18 years old.
The control group included 50 persons, 30 wom-
en and 20 men. Mean age of the group amounted to

Table 1. Frequency of feeding disturbances in patients with nonspecific intestinitis [2, 3]

Deficiencies of nutrients in nonspecific intestinitis
Prevalence of 1BD (%)

Feeding disturbance Prevalence of Crohn'’s disease (%)

Loss in body weight 18-62 65-75
Lactose intolerance 25-65 30-40
Hypoalbuminaemia 25-50 25-80
Anaemia 22-68 60-80
- Deficiency of folic acid 5-20 50-79
- Deficiency of vitamin B12 8-30 16-48
- Deficiency of iron 30-80 10-44
Deficit-induced bone diseases 0-15 24-39
Deficit of essential fatty acids 0-2 25

Deficit of calcium 0-46 20-60
Deficit of magnesium 2-55 30-68
Deficit of zinc 12-52 42-92
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38 + 14.3 years. At the time of examination the eldest
participant was 63 years old, the youngest one was 22
years old.

The study took advantage of our own questionnaire,
consisting of two parts: registration data and evalua-
tion of alimentation manner. The latter was based on
replies to 24 closed type questions, in one case with
the potential to supplement the reply. Questions relat-
ed to age, sex and basic anthropometric parameters
manifested an open character. Nutriture was evaluated
in the basis of anthropometric measurements, such as
current body weight and results of biochemical tests
conducted during hospital stay of a patient.

Analysis of the collected material and processing
of results took advantage of Microsoft Excel 2007 and
Statistica 10 Statsoft. The results were regarded statis-
tically significant at p < 0.05. The results were present-
ed below in the form of tables and graphs.

Results

Analysis of alimentation manner

Frequency and regularity of meal consumption
during day

A significant difference was disclosed in the number of
meals consumed by IBD patients and by control individ-
uals (p = 0.00001). Patients with IBD consumed more
meals in the course of a day: as many as 50% of the
patients declared consumption of 5 or more meals in the
clourse of a day. Such a number of meals was declared
by only 8% of healthy individuals. Over 50% less
patients than healthy individuals declared consumption
of only three meals per day (20% vs 42%). No patient
consumed only two meals per day (Figures 1, 2).

In the case of regularity of meal consumption a signif-
icant difference was noted in times of their consumption:
constant vs variable times (p = 0.0004). 84% (n = 42)
of questioned IBD patients consumed meals in constant
time points while only 50% (n = 25) of healthy individu-
als declared regularity of meal consumption (Figure 3).

20%

m3

m1

Figure 1. Frequency of meal consumption in examined group

Consumption of fruits and vegetables

Most of participants, either patients or healthy ones
(84% and 70%, respectively), consumed fruits and
vegetables once or twice a day. The lowest number of
either examined population or control individuals (2%
and 6%, respectively) consumed fruit and vegetables 5
or more times a day (Table 2).

Among questions related to manifestation of IBD
and effects of the form in which fruits and vegetables
were consumed (raw/processed) a statistically signifi-
cant difference was demonstrated (p = 0.00077). The
principal difference was related to consumption of
vegetables and fruits in their raw form: as compared
to healthy individuals, IBD patients less frequently con-
sumed raw vegetables (70% vs 26%). A similar differ-
ence, although less pronounced, wase detected in con-
sumption of raw fruits: only 50% patients as compared
to 84% healthy individuals preferred fruits in their raw
form. On the other hand, close to 100% respondents,
both healthy ones and IBD patients (94% vs 98%), con-
sumed vegetables in their processed form (Figure 4).

Types of preferred corn products

Analysis of preferred corn products demonstrated
a significant difference in type of selected bread
between the examined group and the control group
(p = 0). 80% patients declared preference for purified
corn products, which were selected by only 20% mem-
bers of the control group. The sick individuals also less
frequently than control individuals preferred mixed
corn products (14% vs 32%). The lowest proportion of
patients (6%) preferred full grain corn products, which
were most frequently selected by healthy individuals
(48%) (Figure 5).

Consumption of dairy produces

Most of inquired participants consumed dairy prod-
ucts. However, three-fold more numerous members
of the examined group declared abstention from con-
sumption of dairy products than members of the con-
trol group (18% vs 6%). Only 14% patients pointed to

6%

2
m3
m4

5and more

Figure 2. Frequency of meal consumption in control group
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84%
80%
70%
60%
50%
M Patients (IBD)
40% H Healthy
30%
20%
10%
0%
constant variable
Figure 3. Manifestation of the disease (IBD) and regularity of meal consumption
Table 2. Frequency of consuming vegetables and fruits versus incidence of the disease
Frequency of consuming vegetables and fuits

1-2 x/day 3-4 x/day > 5x/day

Examined group 84% (n = 42) 14% (n = 7) 2% (n=1)

Control group 70% (n = 35) 24% (n = 12) 6% (n=3)
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Figure 4. Form of consumed fruits and vegetables
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Figure 6. Types of consumed dairy produce among healthy individuals and those suffering of IBD
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Table 3. Frequency of consuming dairy produces in control group and examined group

Manifestation of IBD

Frequency of consuming dairy produces Yes No

< 1 once per day 15 (37%) 14 (30%)
once per day 18 (44%) 17 (36%)
2-3 times per day 7 (17%) 15 (32%)
4 and more times a day 1 (2%) 1 (2%)

Total

41 (100%) 47 (100%)

84%

100% 92%

80%
60%
40%
20%
0%

Poultry Pork
or

M Patients

m Control group

Control group

Patients

Beef

Figure 7. Preferred types of meat consumed in the examined group and among control individuals

Table 4. Manifestation of IBD and type of preferred culinary processing

Manifestation of IBD

Type of culinary processing Yes No

Boiling 35 (70%) 16 (32%) )
Steaming 21 (42%) 19 (38%) p=0033
Roasting 15 (30%) 16 (32%)

Frying 9(18%) 29 (46%)
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introduction of milk to their diet in contrast to healthy
individuals of whom as many as 56% respondents
declared consumption of milk. Among dairy products
a similar proportion of patients and members of the
control group most frequently selected cottage cheese
(56% vs 58%). Among fermented milk products a sim-
ilar number of sick and healthy respondents selected
fruit yogurts (36% vs 34%). On the other hand patients
suffering of IBD less frequently than healthy individuals
declared consumption of natural yogurt (28% vs 38%),
kefir (10% vs 16%), and butter milk (6% vs 12%) (Fig-
ure 6).

Analysis of frequency manifested by milk product
consumption showed that 44% patients declaring con-
sumption of milk products consumed them once daily,
37% did so less frequently than once a day. Only 7% of
patients consumed milk products 2-3 times a day and
only 2% of them 4 or more times a day. In the group of
healthy individuals, similarly like among patients, most

Journal of Medical Science 3 (84) 2015

numerous respondents declared cinsumption of milk
products once a day (36%) but, in contrast to patients,
as many as 32% consumed milk products 2-3 times
a day (Table 3).

Consumption of meat
Among meat types, most patients (92%) most fre-
quently selected poultry, consumption of beef and
pork was declared by the same fraction of respondents
(20% vs 20%). Comparing preferences as to the type
of consumed meat in the examined group and the con-
trol group, sick individuals were found to select pork
less frequently than healthy individuals did (20% vs
34%). In cases of poultry and beef a similar proportion
of the two groups of respondents declared their con-
sumption (Figure 7).

Statistical analysis of preferred culinary processing
demonstrated effect of the processing on manifestation
of IBD (p = 0.033). In the examined group of patients



most frequently boiling (70%), steaming (42%), roast-
ing (30%), and least frequently frying (9%) was used.
On the other hand in the case of control group the dis-
tribution of culinary processing was inverse: boiling
and steaming were used least frequently (32% each),
followed by roasting (38%) and frying (46%) (Figure
8, Table 4).

Use of lipids

A statistically significant proved to be the difference
between control group and the examined group of
patients in the type of lipids used for smearing of bread

(p = 0.023). In cases of fats used to smear bread more
respondents in the examined group of patients than
in the control group smeared bread with butter (78%
vs 48%). On the other hand, soft margarine was more
frequently used by healthy individuals than by the
patients (32% vs 18%). In either examined group of
patients or healthy individuals none of the participants
declared that they did not smear bread (Figure 9).

Consumption of condiments: coffee and alcohol
A significant difference was disclosed between the
examined group and the control group in consumption

46%
Frying 18%
32%
Roasting 0%
m Control group
M Patients
38
Steaming 2%
32%
Boiling 0%
0% 10% 20% 30% 40% 50% 60% 70%
Figure 8. Manifestation of IBD versus preferred culinary processing
78%
80% -
70% -
60% -
870

50% -

J H Patients
40% 379

H Control group
30% -
‘0

20% -

i 6% 6% 570
10% 2% 2%

0% T T T T 1
butter soft plant oils other I do not
margarine spread

Figure 9. Type of fat used to spread over bread
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of coffee by respondents (p = 0.0001). Among partici-
pants of the examined group of patients 60% declared
that they drink no regular or instant coffee as com-
pared to healthy individuals of whom 78% declared
drinking coffee (Figure 10).

Statistical analysis demonstrated that IBD affect-
ed frequency of alcohol consumption by partici-
pants (p = 0). The affected individuals less frequent-
ly consumed alcohol than healthy individuals: 62%
of patients declared that they do not drink alcohol
while only 8% of healthy individuals provided such
a reply. In the examined group of patients none
of the participants declared alcohol consumption
4-6 x/week or daily. On the other hand in the con-
trol group daily alcohol consumption was declared
by 2% participants while 8% consumed alcohol
4-6 x/week (Figure 11).

Use of sharp spices

Presence of the disease significantly affected use
of sharp spices by participants (p = 0). Among the
participants, patients with IBD less frequently used
sharp spices than healthy individuals (14% vs 62%)
(Figure 12).

Evaluation of nutriture

Nutriture was evaluated on the basis of BMI index and
results of selected laboratory tests performed on the
patients. On the other hand, results of laboratory tests
in the control group were accepted to represent normal
values (Table 5).

90%

In the studied population mean value of body mass
index (BMI) amounted at the level of 21.4 + 4.03 kg/
m”’. The lowest value of the index involved 14.94 kg/
m?, and the highest one was 30.4 kg/m’. In the control
group the mean was higher, 23.8 + 3.5 kg/m’, with
the minimum value of 18.7 kg/m” and the maximum
value of BMI amounting to 32.5 kg/m’ (Table 5).

Statistical analysis demonstrated effect of IBD
on frequency of malnutrition among participants
(p = 0.0049). Deficit of body weight was disclosed in
28% patients manifesting BMI at the level of <18.5kg/
m”. In the control group, on the other hand, none of the
participants manifested malnutrition. The normal nutri-
ture was more frequently manifested by healthy par-
ticipants than by the patients (70% vs 48%) although
differences in frequency of manifestation of an exces-
sive body weight in the examined group of patients
and the control individuals were less pronounced (24%
vs 30%) (Table 6).

A statistically significant negative correlation was
demonstrated between age and frequency of malnu-
trition (r=-0.014). Deficits in body weight were mani-
fested less frequently in individuals older than 40 years
of age (10%), as compared to patients between 18 and
30 years of age and between 31 and 40 years of age
(respectively: in 44% and 29%) (Table 7).

In the examined group of patients the highest pro-
portion of patients with deficit of body weight involved
patients at the age of 18 to 30 years (43%), followed
by those between 31 and 40 years of age (29%), and,
the least frequent, patients older than 40 years of age

0% 78%

70%

60%

50%

40%

30%

20%

10%

0%

Yes

M Examined group

M Control group

No

Figure 10. Consumption of regular coffee and instant coffee in control and examined group
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Figure 11. Frequency of alcohol consumption among healthy individuals and the patients
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Table 5. Value of BMI - index in examined group and control group

Number (n) Mean Minimum Maximum Standard deviation
Examined group 50 21.4 kg/m’ 14.9 kg/m’ 304 kg/m’ 4.03
Control group 50 23.8 kg/m’ 18.7 kg/m? 32.5 kg/m? 35
Table 6. Frequency of malnutrition
BMI Examined group Control group
Number (n) Percent (%) Number (n) Percent (%)

< 18.5 kg/m’ - malnutrition 14 28 0 0 p = 0.0049
18.5-24.9 kg/m* - normal level 24 48 35 70

> 25 kg/m” - excessive body weight 12 24 15 30
Table 7. Nourishment of patients and their age

Age (years)
BMI 18-30 31-40 > 40
Number (n) ~ Percent (%) Number(n) Percent (%) Number(n) Percent (%)

< 18.5 kg/m’ - malnutrition 10 44 2 29 2 10

18.5-24.9 kg/m’ - normal level 11 48 5 71 8 40 NP
> 25 kg/m” - excessive body weight 2 8 - - 10 50 ’
Total 23 100 7 100 20 100

Table 8. Normal levels of selected laboratory indices

Index Normal level
Albumin 3.5-5.2 g/d|
Total protein 6.4-8.3 g/d|
Haemoglobin 13.5-17.2 g/d

(10%). Among healthy individuals no body mass defi-
cits were detected in any age group. Most numerous
patients at the age of 31 to 40 years manifested nor-
mal body weight (71%), and an excessive body weight
in group older than 40 years of age (50%). In turn, in
the control group participants at the age of 18 to 30
years most frequently manifested a normal or exces-
sive body weight (88% and 56%, respectively) (Fig-
ures 13, 14).

In the examined group of patients 28% manifested
a lowered level of albumins (< 3.5 g/dl). Their aver-
age level amounted to 4.74 + 0.7g/dl, with the lowest
value of 2.42 g/dl, and the highest one of 6.73 g/dI
(Tables 9, 10).

In the case of total protein level, the lowest value
amounted to 4.16 g/dl, and the highest one to 8.47g/
dl. The mean level was 6.83 + 1.5g/dl. However, in
40 % participants its level was lower than the normal
value (6.4 g/dl) (Tables 11, 12).

Journal of Medical Science 3 (84) 2015

Concentration of haemoglobin in serum in 72%
examined individuals was exceedingly low (< 13.5
g/dl). The minimum level noted oscillated around
11.9 + 1.13 g/dI, the maximum level was 15.9 g/dl, the
average level was 6.7 g/dl (Tables 13, 14).

A positive correlation was disclosed between albu-
min level and value of BMI (r = 0.28). In 71% of exam-
ined individuals manifesting normal body weight val-
ue of albumin level remained in the normal range. In
patients with deficit of body weight the level of albu-
min equally frequently remained below or within the
normal range (50% vs 50%). Among individuals with
an excessive body weight, 73% of them manifested
normal level of albumin (Table 15, Figure 15).

Discussion

The manner of nutrition in patients with confirmed
diagnosis of IBD is an integral element of therapy, sig-
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Figure 13. Disturbed alimentation versus age in the examined group
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Figure 14. Disturbed nourishment and age structure of control group

nificantly affecting course of the disease and efficacy
of its treatment. Errors in alimentation may abbrevi-
ate the period of remission and accelerate its relapse.
Therefore, the need arises to introduce individual mod-
ifications and restrictions in diet.

In the current knowledge no data are available
allowing definition of clear alimentation recommen-

dations for patients with inflammatory disease of
intestines. Nevertheless, the patients frequently state
that specific food products influence clinical signs/
symptoms of the disease. Cohen AB et al. described
patients’ opinions on advantages and harms related to
selected food products, related to the disease course.
The food types which, according to the questionnaire,
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Table 9. Level of albumin

Number (n) Mean

Minimum

Maximum Standard deviation

Albumin 50 4.74 g/d|

242 g/dl

6.73 g/d 07

Table 10. Level of albumin as related to the norm

Examined group

Albumin (g/dl) Number (1)
Below 3.5 14 (28%)
Norm 3.5-5.2 33 (66%)
Above 5.2 3 (6%)
Table 11. Level of total protein
Number (n) Mean Minimum Maximum Standard deviation
Total protein 50 6.83g/dl 4.16g/d| 8.47g/d| 15

Table 12. Total protein as related to the norm

Total protein (g/dl)

Examined group

Number (n)
Below 6.4 20 (40%)
Norm 6.4-8.3 3 (6%)
Above 8.3 27 (54%)
Table 13. Haemoglobin level
Number (n) Mean Minimum Maximum Standard deviation
Haemoglobin 50 11.9 g/dl 6.7g/d| 15.9 113

Table 14. Level of haemoglobin as compared to the mean

Haemoglobin (g/dI)

Examined group

Number (n)

Below 13.5

36( 72%)

Norm 13.5-17.2

14( 28%)

Above 17.2

0

were selected by the patients as improving clinical
signs/symptoms included yogurt, rice and bananas.
Food products which were indicated as deteriorating
the signs/symptoms included leafed vegetables, spicy
food, fruits, nuts, fried meals, milk, red meat, popcorn,
milk products, alcohol, food rich in cellulose, maize,
fatty meals, seeds, grains of coffee [5].

In the study, half of the patients were demonstrated
to consume five or more meals per day, which in cases
of IBD is recommended The same number of meals was
declared by only 8% of examined healthy individuals.
Only 20% of the patients declared consumption of
three meals per day. However, taking into account the
healthy Polish population, 76% individuals consume
three meals a day [6]. The number of meals per pay
involves an important aspect since the more numerous

Journal of Medical Science 3 (84) 2015

they are, the more favourably they affect function of
alimentary tract and the less they embark the inflamed
intestinal mucosa. In this way the contained in them
nutrients may be used to a maximum extent for body
needs.

The patients are increasingly aware that apart from
higher number of meals per day it remains important to
plan them and to consume them in stable time points
of the day. Eighty-four % of examined patients con-
sumed meals in stable times of a day and only every
other healthy individual indicated regularity of meal
consumption.

In the examined populations everybody declared
consumption of fruits and vegetables. However, current
norms of alimentation recommend consumption of fruits
and vegetables five times a day. Most of the patients
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Table 15. Relationship between albumin level and BMI index in examined group

Albumin
Bl Deficiency Excess Total
Deficiency 7 (50%) 7 (50%) - 14 (100%)
Norm 4 (19%) 15 (71%) 2 (10%) 21(100%)
Excess 4 (27%) 11( 73%) - 15(100%)

(84%) and of healthy individuals (70%) declared their
consumption only once or twice a day. Only 14% of the
patients consumed fruits and vegetables 3 to 4 times
a day and only a single patient consumed them 5 or
more frequently a day. Taking into account healthy Pol-
ish population [6] only 5% of healthy individuals con-
sume fruits more than once a day.

Even if patients with IBD declare consumption of
fruits and vegetables, most of them take advantage of
fruits and vegetables in their processed form. Process-
ing of vegetables and fruits (boiling, rubbing through
a strainer, peeling) causes that they are less irritant
to pathologically altered intestinal mucosa and they
are digested easier. Such actions allow that valuable
vitamins (vitamins K, C, B group vitamins, folic acid,
f3-carotene) and mineral components (Ca, K, Mg, Zn,

Fe, Se) are absorbed by the body, the need for which
in the patients is higher than in healthy individuals due
to, i.a., losses resulting from diarrhoea. Therefore, most
of the patients (98%) prefer vegetables in their pro-
cessed form and only 26% of them in their raw form,
as compared to healthy population in which 70% indi-
viduals consume vegetables in their raw form. In cases
of fruits, every other persons consumed them in their
unprocessed form (50%).

The interviewed patients among the types of
bread products most frequently selected purified
products (80%). Mixed corn products and full grain
products were selected decisively less frequently. This
is consistent with recommendations for persons with
IBD [7]. The resignation of corn products other than
purified ones may reflect intensification of symptoms
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(abdominal pain, discomfort, diarrhoea) after their
consumption.

Patients are cautious in selection of food products
which might intensify their complaints: in the exam-
ined group of patients three-fold more numerous mem-
bers of the examined group declared avoidance of milk
products than in the control group (18% vs 6%). Only
14% of patients who declared consumption of milk
products introduced milk to their diet, which might
reflect fear of unfavourable signs/symptoms. Literature
data indicate that frequency of lactose intolerance in
ulcerative colitis amounts to 25-65%, and in Crohn'’s
disease 30-40% [3].

The conducted study indicates that 44% of the
patients declared consumption of milk products once
daily while the same frequency was declared by 36%
healthy individuals. In studies by CBOS [6] similar
results were obtained: 44% of healthy Polish popula-
tion consumes milk products every day. The patients
less frequently consumed milk products twice to three
times a day (7% vs 32%). Upon absence of intoler-
ance, the patients should as frequently as possible
introduce milk products to their diet, since this allows
them to cover their requirement of calcium, increased
as a sequel of steroid therapy. Moreover, milk and milk
products supply other valuable components, such as
protein of full value and vitamins A, D and group B
vitamins.

The obtained data related to type of preferred meat
indicate that most of studied patients (92%) selected
poultry. Moreover, the patients less frequently than
healthy individuals selected pork (20% vs 34%). The
patients made an appropriate choice as to an appro-
priate manner of culinary processing of meat: boiling,
steaming and roasting was selected by most respon-
dents (boiling 70%, steaming 42%, roasting 30%).
Only 9% of the patients preferred frying, as compared
to 42% of healthy examined controls.

The data related to the type of preferred meat and
the used processing manner are satisfactory. Most of
the patients preferred poultry, the meat rich in protein
and containing low level of fat, consistent with prin-
ciples of easily digested food and appropriate for this
group of patients. In addition, the preferred manner of
preparing meat for consumption is favourable [8].

Out of the patients who participated in the study
more, as compared to healthy individuals, used butter to
smear bread (78% vs 48%). This choice resulted perhaps
from alimentary habits from the period before develop-
ment of the disease or from the fact that butter repre-
sents the easily digested and best absorbed animal fat.
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The conducted study showed that more than every
other patient with IBD declared avoidance of regular
or instant coffee as compared to healthy individuals, of
whom only 22% provided such an reply. Elimination of
coffee from diet of affected individuals is justified since
it accentuates intestinal peristalsis and may intensify
diarrhoea. Such behaviour is consistent with alimentary
recommendations for patients with IBD [4]. Neverthe-
less there exist authors who, on grounds of their own
results, found consumption of coffee and infusions of
chamomile to represent well tolerated drinks and safe
for patients with ulcerative colitis [9].

The examined patients less frequently than healthy
individuals consumed alcohol: 38% of examined
patients declared consumption of alcohol, as com-
pared to as many as 92% healthy individuals. Study
of TNS OBOP demonstrated similar data: 85.5% of
Polish adults consume alcohol. Moreover, none of the
patients declared consumption of alcohol 4-6 x/week
or daily. Reduction of alcohol consumption in IBD is
very favourable since alcohol stimulates fermentation
processes in intestines and may promote intensification
of diarrhoea [10].

The need of an easily digested diet is noticable
even in cases of spices: the patients give up application
of sharp spices, which unfavourably affect condition of
intestinal mucosa, intensifying complaints. Only 14%
patients and 62% healthy individuals declared use of
sharp spices.

Among the examined population mean value of
BMI amounted to 21.4 + 4.03kg/m’. On the basis of
the index malnutrition was diagnosed in 28% patients.
The BMI value within normal range was disclosed in
48% patients, 24% patients manifested an exces-
sive body weight. Literature of the subject presents
slightly divergent results related to mean values of
BMI. According to results obtained by Zawadzka et
al. [11], mean value of BMI in two groups of patients
suffering of ulcerative colitis or Crohn’s disease oscil-
lates around 20.7 + 3.08 kg/m’. In the quoted study,
BMI of around 26% patients pointed to malnutri-
tion. According to Poniewierka et al. [12] mean value
of BMI in ulcerative colitis amounted to 23.74 + 4.72
kg/m” and in Crohn’s disease it was 21.61 + 3.64 kg/
m”. The BMI value within normal limits was detected
in around 62% patients, in 14% patients malnutrition
and in 23% an excessive body weight were disclosed.
Ripoli J et al. compared nutritive parameters (dietetic,
biochemical and anthropometric ones) in patients with
ulcerative colitis (n = 65, 24 with active form of the dis-
ease, 41 patients in remission) monitored for a period



of one year. The authors detected a marked reduction
in BMI, decreased consumption of energy, proteins,
lipids, calcium, iron and phosphorus in the group of
patients with active disease as compared to patients in
remission [13].

Malnutrition in this group of patients tends to man-
ifest complex pathogenesis. The malnutrition results
from fear of exacerbation of the disease signs/symp-
toms causing that the patients in advance eliminate
from their diet meals which might intensify gastric and
intestinal complaints. Frequently individuals experienc-
ing unfavourable symptoms following consumption
of milk in advance eliminate also milk products. Most
of them remain unaware that they might introduce to
their diet fermented milk products, containing lower
amounts of lactose. In addition, the long-term inten-
sified losses of nutrients due to intensified diarrhoea,
an intensified catabolism and loss of appetite lead to
development of malnutrition.

The studies conducted heretofore demonstrated
that the average level of total protein amounted to
6.83 + 1.5 g/dl. In 40% patients the concentration was
below the normal level (6.4 g/dl). The maximum level
noted amounted to 8.47 g/dl, the lowest one was 4.16
g/dl. In the study of Zawadzka et al. [11], the mean
level of total protein amounted to 6.0 + 1.04 g/dl in
ulcerative colitis and 6.4 + 0.9 g/dl in Crohn'’s disease.
The amplified losses, a disturbed intestinal absorption
and hypercatabolism linked to mediators of inflamma-
tory condition may result in exceedingly low level of
total protein.

Mean albumin level in IBD patients amounted to
4.74 + 0.7 g/dl. More than every other patient (66%)
manifested normal albumin concentration, 28% of the
patients manifested their decreased level (< 3.5 g/dl).
In studies conducted by Zawadzka et al. [11], the mean
albumin level amounted to 3.3 + 0.8 g/dl in ulcerative
colitis and 2.9 + 0.8 g/dl in Crohn’s disease. Around
61% of the patients demonstrated an exceedingly low
level of albumin. Deficiency of albumin may represent
a sequel of the progressing inflammatory condition,
leading to reduced synthesis of albumin, their degrada-
tion and clear losses in the vascular bed. In the study
conducted by Vanis N et al. on 210 patients with IBD in
the years of 2010-2012 the authors detected hypoal-
buminaemia in 37.6% participants, with a significantly
lower albumin level in the group of moderately or high
activity of IBD, at p < 0.05 (ANOVA) [14].

Concentration of haemoglobin in serum was below
the norm (< 13.5 g/dl) in 72% patients even if in none

of the participants the exceedingly low concentrations
were detected. The mean detected haemoglobin level
amounted to 11.9 + 1.13 g/dl. In the studies of Zawadz-
ka et al. [11] the mean level of haemoglobin in patients
with ulcerative colitis amounted to 10.3 + 3 g/dl/ and
in patients with Crohn’s disease it was 11.1 + 1.6 g/dl.
According to literature data anaemia affects around
30% of patients with IBD, but some authors quote
somewhat higher incidence of anaemia, detecting it
even in up to 40% patients with IBD [14, 15]. Aetio-
pathogenesis of anaemia manifest a complex character
and it may reflect chronic loss of blood (overt or occult
one) from the damaged intestinal mucosa, erythropo-
esis disturbed due to abnormal course of immune reac-
tions and undesired effects of drugs [15]. Following
a long-term analysis (years of 2009 to 2013) of 410
patients with IBD Koutroubakis IE et al. concluded that
anaemia (persistent or relapsing one) correlated with
a more aggressive course of the disease and lowered
life quality of the patients as compared to patients free
of the accompanying anaemia [16].

In order to obtain higher efficacy of treatment and
to gain a generally better health in patients with IBD
it would be indicated to introduce routine alimentary
education worked out by clinical dieteticians.

Conclusions

1. Non-specific inflammatory diseases of intestines
determine the manner of patient alimentation and
require that dietetic modifications are introduced.

2. Changes in alimentary habits and modification of
diet in relation to activity of IBD provide evidence
for growing awareness of the patients.

3. In the studied group BMI values and evaluation of
nutriture prove that IBD represent a factor promot-
ing development of malnutrition.

4. 1t was confirmed that course and activity of IBD
reduce selected laboratory indices in the serum,
such as total protein level, levels of albumin and
haemoglobin.

Acknowledgements

KBN nr N N402 482037

Conflict of interest statement

The authors declare that there is no conflict of interest in the

authorship or publication of contribution.

Funding sources
There are no sources of funding to declare.

Assessment of nutritional status and feeding methods in patients with inflammatory bowel disease

181



182

References

1.

. Muller-Nothmann SD. Alimentation

Poniewierka E. Alimentation in diseases of alimentary
tract and in metabolic disturbances [in Polish]. Cornetis,
Wroctaw; 2010.

. Adamski Z, Linke K, Samborski W. Biological treatment

in dermatology, gastroenterology and rheumatology [in
Polish]. Termedia 2nd Edition, 2015; 311-327.

in  non-specific
inflammatory diseases of intestines. Falk Foundation e.V.,
Freiburg; 2007.

. Ryzko J, Olek A. Dietetic management of non-specific

inflammatory diseases of intestines in children [in Polish].
Pediat Wspotcz. 2001;3:265-269.

. Cohen AB, Lee D, Long MD, Kappelman MD, Martin CF,

Sandler RS, Lewis JD. Dietary patterns and self-repor-
ted associations of diet with symptoms of inflammatory
bowel disease. Dig Dis Sci. 2013 May;58(5):1322-8. doi:
10.1007/510620-012-2373-3. Epub 2012 Aug 26.

. CBOS, Alimentary behaviours and habits in Poles [in

Polish]. BS/150/2010.

. Krzesiek K. Progress in treatment of non-specific intesti-

nitis [in Polish]. Nowa Pediatria. 2002;3:179-184.

. Ciborowska H, Rudnicka A. Dietetics. Alimentation of

healthy and sick humans [in Polish]. PZWL, Warszawa
20009.

. Langhorst J, Varnhagen 1, Schneider SB, Albrecht U,

Rueffer A, Stange R, Michalsen A, Dobos GJ. Randomi-
sed clinical trial: a herbal preparation of myrrh, chamo-
mile and coffee charcoal compared with mesalazine in
maintaining remission in ulcerative colitis — a double-
blind, double-dummy study. Aliment Pharmacol Ther.
2013 Sep;38(5):490-500. doi: 10.1111/apt.12397. Epub
2013 Jul 4.

. TNS OBOP. Consumption of alcohol in Poland in 2012 [in

Polish].

. Zawadzka P, Grzymistawski M. Assessment of malnu-

trition in a group of patients with inflammatory bowel
disease. Gastroenterologia Polska. 2006;13(6):449-453.

Journal of Medical Science 3 (84) 2015

. Poniewierka E, Poniewierka A, Jasinski R. Selected anthro-

pometric indicators in patients with inflammatory bowel
disease. Gastroenterologia Polska. 2008;15(6):385-389.

. Ripoli J, Miszputen SJ, Ambrogini Jr O, Carvalho Ld. Nutri-

tional follow-up of patients with ulcerative colitis during
periods of intestinal inflammatory activity and remission.
Arq Gastroenterol. 2010 Jan-Mar;47(1):49-55.

. Vanis N, Mehmedovi¢ A, Mesihovi¢ R, Saray A. Anaemia

and inflammatory bowel disease. Prilozi. 2013;34(2):35—
42.

. Radwan P, Radwan-Kwiatek K, Skrzydto-Radomanska B.

Rydzewska G.: Anaemia in non-specific intestinitis- aetio-
pathogenesis, diagnosis and treatment [in Polish]. Prz
Gastroenterol. 2010;5:315-320.

. Koutroubakis IE, Ramos-Rivers C, Regueiro M, Koutro-

umpakis E, Click B, Schoen RE, Hashash JG, Schwartz M,
Swoger J, Baidoo L, Barrie A, Dunn MA, Binion DG. Per-
sistent or recurrent anemia is associated with severe and
disabling Inflammatory Bowel Disease. Clin Gastroente-
rol Hepatol. 2015 Apr 8. pii: $S1542-3565(15)00374-2.
doi: 10.1016/].cgh.2015.03.029. [Epub ahead of print].

Acceptance for editing: 2015-02-10
Acceptance for publication: 2015-03-30

Correspondence address:

Ewelina Swora-Cwynar

Katedra i Klinika Choréb Wewnetrznych,
Metabolicznych i Dietetyki

Poznan University of Medical Sciences

49 Przybyszewskiego Str., 60-355 Poznan, Poland
phone: +48 61 8691314

email: eswora@ump.edu.pl



© 2015 by the author(s). This is an open access article distributed under the terms and conditions of the @ @ @
Creative Commons Attribution (CC BY-NC) licencse. Published by Poznan University of Medical Sciences

ORIGINAL PAPER

DOI: https://doi.org/10.20883/medical.e15

Alcohol use among medicine and law students
in Poland

Wiktor Suchy', Agnieszka Gaczkowska', Adam Pawelczyk', Piotr Pukacki', Robert Chudzik?

! Poznan University of Medical Sciences, Poland
2 Medical University of Lublin, Poland

ABSTRACT

Introduction. Alcohol, together with drug use such as marijuana, is a major health concern that may influence
the life of both doctors and medicine students. It is therefore important to investigate their habits associated
with those hazardous behaviors.

Material and methods. A voluntary survey containing 12 questions regarding their drinking habits and marijuana
use was sent to law and medicine students from two cities in Poland, Poznan and Lublin. 814 responses were
collected and the results were compiled using STATISTICA 10 program.

Results. Mean age of alcohol initiation was revealed to be very similar in all groups at below 16 years of age.
Although majority of students drink less than once a week (41% male and 65.7% female), men were found to use
alcohol much more frequently and in higher quantities than female students. Half of future doctors would stop
at the lowest stage on a proposed alcohol intoxication scale, while 11.6% would venture to the highest, third
one. Those values for law students were 36.2% and 26%, respectively. 70% of men and 52.9% of women have
tried marijuana. Majority of them smoke less than once a month, but almost a quarter of law students and 15%
of medicine students do it at least once a month.

Conclusions. More emphasis should be put on educating future doctors and general public about dangers
associated with hazardous drinking and cannabis use. Prevention of such behaviors should be conducted at an
age as young as possible.

Keywords: drugs, addiction, hazardous drinking, marijuana.

Introduction

Alcohol is one of the main causes of death in highly
developed countries. In Europe, a quarter of deaths
among people aged 15-29 years old is linked to alco-
hol and dangerous behaviors associated with its con-
sumption [1]. Alcohol overuse is commonly associ-
ated with pathological population margin. It should
be noted that alcohol is dangerous not only among
chronic alcohol abusers, but also among casual con-
sumers (binge drinking). Alcohol overuse also favors
experimenting with other psychoactive and illegal
substances. Medicine students are no exception and
their alcohol drinking habits are similar to other people
their age. Future doctors with unhealthy habits may

be less effective in educating their patients on leading
a healthy lifestyle [2]. Alcohol abuse among students
may lead to injuries, conflicts, violent behavior, sexual
abuse, learning problems and death [3]. Young, active
people with above average intelligence tend to have
high levels of discipline, which may give them false
sense of control over their addictions. This may fur-
ther weaken their awareness and lead to reckless and
dangerous behaviors. Students often don't realize that
the level of alcohol intoxication they consider typical
for a night out with friends is indicative of alcohol poi-
soning. This study attempts to evaluate drinking hab-
its of medical students. As future doctors, they should
exhibit a high level of knowledge about the influence
of alcohol and its chronic and casual abuse, on human
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body. At the same time, doctors are often associated
with alcohol abuse.

Material and methods

A voluntary survey was conducted in March 2015.
Anonymous questionnaires were sent out and placed
on internet forums for medical and law students in
Poznan and Lublin to fulfill. The survey consisted of 12
questions regarding basic information of the partici-
pants (sex, age, university etc.) and their experiences
associated with alcohol and marijuana use (Table 1).
814 students filled out the questionnaire.

The characteristics of the group are shown in Table 2.

The results were compared among medicine and
law students. The groups were also divided by the
city of residence and of course, male and female par-
ticipants. Alcohol intoxication levels were suggested
based on an artificial scale [5] translated and present-
ed in Table 3.

Only stages 2 to 4 were presented as options in the
questionnaire.

Table 1. Questions in the form

The results were compiled using STATISTICA 10
program. Group characteristics were created using
basic statistics.

Results

Mean age of alcohol initiation was revealed to be
15.62 years for both men and women. Those from the
village started later, at age 15.99, as compared to city
residents at 15.38 years. This age for medicine doctors
turned out to be 15.55 years compared to 15.38 for
law students. No significant differences were revealed
between any of those groups. An average student has
his/her first contact with alcohol being under 16 years
old. That's when they graduate from gymnasium and
proceed to high school. The transition, associated with
new environment, more freedom and influence from
older students may facilitate alcohol initiation at this
particular age.

Table 4 represents the frequency of alcohol con-
sumption of students in aforementioned groups.

Age
Sex Male/Female
Faculty Medicine/Law
Faculty year 1-6
- city above 500 000 inhabitants
. - city between 100 000 and 500 000 inhabitants
Residence

- city below 100 000 inhabitants
- village

University residence

Poznai/Lublin

Age of alcohol initiation

How often do you drink alcohol

Every day

5-6 times a week
3-4 times a week
1-2 times a week

less than once a week

How much alcohol do you consider safe/normal to drink during one
evening? *

one shot of vodka (50 ml) equals one beer; one shot of vodka equals one
drink unless you know your favourite drink contains more shots of vodka

1-2 shots
3-4 shots
5-6 shots
7-8 shots
more than 10 shots

What kind of behaviour do you consider indicative of having drunk too
much alcohol *
In short, when do you think you've had enough to drink

Self control impairment, sluggishness, verbosity

Coordination and balance impairment, aggression

Sleepiness, deep self control and balance impairment, mumbling,
unsteady walk

Have you ever tried marijuana? Yes/No

Every day

Few times a week
If yes, how often do you smoke? Once a week

Few times a month
Less than once a month

Journal of Medical Science 3 (84) 2015



Table 2. Clinical characteristics of the study group

N 814
Sex (M/F) 307/507
Age (years) 22.5 (18-40)
Faculty (medicine/law) 398/416
Tst-152
2nd - 181
Year 3rd - 161
4th- 126
5th-103
6th - 91
City above 500 000 inhabitants - 304
Residence City between 100 000 and 500 000 inhabitants - 196
City below 100 000 inhabitants - 206
Village - 108
University residence (Poznar/Lublin) 592/222
Alcohol initiation age 1546 (6 - 23)

Less than once a week — 459

1-2 times a week — 247

3-4 times a week - 74

5-6 times a week - 18

Every day - 16

Between 1and 2 - 182

Between 3 and 4 - 287

Between 5 and 6 - 206

Between 7 and 8 - 90

More than 10 - 49

Self control impairment, sluggishness, verbosity - 353
Coordination and balance impairment, aggression - 307
Sleepiness, deep self control and balance impairment, mumbling, unsteady walk - 154
483/331

Every day - 11

Few times a week - 25

Once a week - 12

Few times a month - 41

Less than once a month - 337

Frequency of alcohol consumption

Amount of alcohol considered safe/normal to drink during
one evening (measured in shots of vodka or equivalent)

Behavior considered indicative of having drunk too much
alcohol

Past or current marijuana use (yes/no)

Frequency of marijuana use

Table 3. Stages of alcohol intoxication based on [5]

Exhibited behavior
Reduction of self-criticism; high mood and self-confidence. Longer reaction time and worsened coordination
Self control impairment, sluggishness, verbosity

Further coordination and balance impairment, aggression; lower concentration and balance; blood pressure
and heart rate elevated

Sleepiness, deep self control and balance impairment, mumbling, unsteady walk

Deep consciousness impairment leading to coma; reflexes and all senses impaired; lowered blood pressure and
body temperature; possible cardiac arrhythmia and breathing depression

Coma, cardiac arrhythmia, breathing depression, blood pressure lowering

Blood alcohol concentration
Stage 1. 0.3 - 0.4 permille
Stage 2. 0.5 - 0.6 permille

Stage 3. 0.7 = 2.0 permille

Stage 4. 2.0 - 3.0 permille

Stage 5. 3.0 - 4.0 permille

Stage 6. over 4.0 permille

Subtle differences are evident in this particular
aspect. About three times more men than women drink

where those from the city are likely to drink more often
than those from the village.

3-4 times a week as well as residents of cities com-
pared to those from villages. The distinction is even
more noticeable in regard to drinking every day. Major-
ity of students from both sexes drink less than once
a week. Faculty chosen by students has less influence
on their drinking habits than sex or original residence

Table 5 shows how the amount of alcohol consid-
ered safe/normal to drink during one evening differs
between the groups investigated.

Data show that sex related frequency of drinking
corresponds with the amount of alcohol likely to be con-
sumed by both sexes. Female students generally tend

Alcohol use among medicine and law students in Poland

185



186

Table 4. Frequency of alcohol consumption

Less than once a week - 41.0%
1-2 times a week - 36.5%
Men 3-4 times a week - 15.6%
5-6 times a week - 3.3%
Every day - 3.6%
Less than once a week - 65.7%
1-2 times a week - 26.6%
3-4 times a week - 5.1%
5-6 times a week - 1.6%
Every day - 1%
Less than once a week - 72.2%
1-2 times a week - 19.4%
3-4 times a week - 3.7%
5-6 times a week - 3.7%
Every day - 0.9%
Less than once a week - 54.0%
1-2 times a week - 32.0%
City 3-4 times a week - 9.9%
5-6 times a week - 2.0%
Every day - 2.1%
Less than once a week - 58.3%
1-2 times a week - 29.4%
3-4 times a week - 7.5%
5-6 times a week - 2.5%
Every day - 2.3%
Less than once a week - 54.6%
1-2 times a week - 31.2%
Law 3-4 times a week - 10.6%
5-6 times a week - 1.9%
Every day - 1.7%

Women

Village

Medicine

to drink less than male students. Students from villages
are however more likely to go to the extremes as twice
as many of them would drink more than 10 shots of
vodka than those from the city. As before, there is no
major distinction between medicine and law students.
However, medicine students are more likely to stop at
1 or 2 shots (27.1%) than law students (17.8%).

Table 6 shows what behavior is considered by stu-
dents from the investigated groups as being indicative
of having drunk too much alcohol.

This variable finally differentiates medicine and law
students. 26% of the latter group would stop at stage
4 of alcohol intoxication scale, the highest presented
in the questionnaire. Roughly one in ten medicine stu-
dents would venture that far, with half of them stop-
ping at stage 2 (lowest presented to choose from). Only
36.2% of law students would finish drinking that early.
Half of women in the study would bring drinking to a
halt at the lowest stage while only 30.6% men would
stop that early. Almost twice as many male students
(27%) are likely to drink up until stage 4 symptoms
occur; only 14% of women would drink as far as that.
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Table 5. Amount of alcohol considered safe/normal to drink during one
evening (measured in shots of vodka or equivalent)

Between 1 and 2 - 16.9%
Between 3 and 4 - 29.6%
Men Between 5 and 6 - 25.7%
Between 7 and 8 - 16.3%
More than 10 - 11.4%
Between 1 and 2 - 25.6%
Between 3 and 4 - 38.7%
Between 5 and 6 - 25.0%
Between 7 and 8 - 7.9%
More than 10 - 2.8%
Between 1 and 2 - 25.0%
Between 3 and 4 - 30.6%
Between 5 and 6 - 25.0%
Between 7 and 8 - 10.2%
More than 10 - 9.3%
Between 1 and 2 - 22.0%
Between 3 and 4 - 36.0%
City Between 5 and 6 - 25.5%
Between 7 and 8 - 11.2%
More than 10 - 5.5%%
Between 1 and 2 - 27.1%
Between 3 and 4 - 37.2%
Between 5 and 6 - 20.9%
Between 7 and 8 - 9.0%
More than 10 - 5.8%
Between 1 and 2 - 17.8%
Between 3 and 4 - 33.4%
Law Between 5 and 6 - 29.6%
Between 7 and 8 - 13.0%
More than 10 - 6.2%

Women

Village

Medicine

Table 7 reveals what percentage of students evalu-
ated in the study have ever tried marijuana.

There is almost no difference between faculties and
only slight one between sexes and different residen-
cies. Only 52.9% of women have ever tried marijuana
whereas 70% of men have ever had any association
with the drug. As for the students from cities and vil-
lages those values are 61.5% and 45.4%, respectively.
Additional distribution of the answers between male
and female students from both faculties who admit-
ted to smoking cannabis was made (Table 8) showing
the frequency of their marijuana use. Most of those
who ever tried marijuana do not do it regularly but
a relatively high percentage (between 10% and 37%
depending on sex and faculty) do it at least few times
a month, male law students being the most frequent
smokers.

It should be noted, however, that this representa-
tion might not be accurate as the group of smokers
within the study was low to begin with. Dividing it by
frequency of use further dilutes the number of individ-
uals amounting for each % point.



Table 6. Behavior considered indicative of having drunk too much alcohol

Self control impairment, sluggishness, verbosity - 30.6%
Men Coordination and balance impairment, aggression - 42.3%
Sleepiness, deep self control and balance impairment, mumbling, unsteady walk - 27.0%

Self control impairment, sluggishness, verbosity - 51.1%

Women  Coordination and balance impairment, aggression - 34.9%
Sleepiness, deep self control and balance impairment, mumbling, unsteady walk - 14.0%
Self control impairment, sluggishness, verbosity — 44.4%

Village  Coordination and balance impairment, aggression - 34.3%

Sleepiness, deep self control and balance impairment, mumbling, unsteady walk - 21.3%
Self control impairment, sluggishness, verbosity - 43.2%

City Coordination and balance impairment, aggression - 38.2%
Sleepiness, deep self control and balance impairment, mumbling, unsteady walk - 18.6%
Self control impairment, sluggishness, verbosity - 50.8%

Medicine - Coordination and balance impairment, aggression - 37.7%
Sleepiness, deep self control and balance impairment, mumbling, unsteady walk - 11.6%
Self control impairment, sluggishness, verbosity - 36.2%

Law Coordination and balance impairment, aggression - 37.7%
Sleepiness, deep self control and balance impairment, mumbling, unsteady walk - 26.0%

Table 7. Past or current marijuana use

Men Yes - 70.0%
No - 30.0%
Women Yes - 52.9%
No - 47.1%
Village Yes - 45.4%
’ No - 54.6%
i Yes - 61.5%
- No - 38.5%
Yes - 69.3%
Vedicne Male students s
Female students Yes - 55.2%
No - 44.8%
Yes - 70.7%
Lo Male students No — 20.3%
Female students Yes - 50.6%
No - 49.4%

Table 8. Frequency of marijuana use among male and female students

Everyday Fewtimesaweek  Onceaweek  Few timesamonth  Less than once a month
Medicine Male 1.0% 8.0% 3.0% 8.0% 80.0%
Female 2.3% 1.5% 0% 6.2% 90.0%
Law Male 4.6% 10.2% 74% 14.8% 63.0%
Female 1.6% 3.1% 0.8% 7.0% 87.5%
Discussion all groups are equally susceptible to this major health

concern.

Mean age of alcohol initiation is very similar among
students from all investigated groups. Therefore sex,
residence and future faculty do not have any influ-
ence on further differences in alcohol drinking behav-
jor (frequency and volume of liquor consumption and
their manners after “hitting the bottle”). As young age
of alcohol initiation is a risk factor for future binge
drinking [6] it should be noted that individuals from

More male than female physicians report hazard-
ous (large amounts and/or frequent) drinking [7] and
the study clearly shows that this tendency starts at
least as early as during medical studies. However, there
is a higher percentage of female doctors presenting
hazardous drinking than women in general population.
A lower percentage of hazardous drinkers is exhibited
among male doctors than men in general population

Alcohol use among medicine and law students in Poland
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[7]. The same concurrence is exhibited in regard to
marijuana use among female and male doctors (high-
er in the latter group) as well as female and male stu-
dents (Table 8). Additionally, higher illegal drug use
is reported among doctors than in general population
[7] which is concerning, as the group meant to educate
and set an example for others is using more than those
they should supervise and educate.

As apparent as the tendency among all students to
drink excessively is from this study, it is not as observ-
able in real life. One of the reasons may be the fact
that students with drinking problems are more likely to
seek help in their peers and parents [8] than any insti-
tutions able to reliably measure the magnitude of the
problem. Drinking problems among students remain
therefore not only mostly unsolved but, more impor-
tantly, unidentified.

The fact that medicine students are more likely to
recognize too high alcohol intoxication (Table 6) than
their peers from law school may be comforting, but the
percentage of alcohol over-users among physicians sug-
gests that this knowledge does not help them reduce
the magnitude of the problem in their own behavior.

Preventive measures should be taken at an age as
young as possible as cannabis users are more prone to
failing their studies [9]. Additionally, marijuana use is
known to have a negative influence not only on physi-
cal but mental health [5] which may in turn lead to
lower competence of doctors exposed to drugs, not to
mention legal problems that may significantly harm
their career.

Conclusions

More emphasis should be put on educating both medi-
cal students and general public about dangers associ-
ated with hazardous drinking and drug use. As doctors
are often the first to respond to their patients exhibit-
ing signs of substance over-use, they should be com-
petent enough not only to help others but also control
and avoid being exposed to the problem themselves. It
is especially important regarding the fact that quarter
of deaths in young people is related to alcohol use.
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ABSTRACT

Introduction. Increasingly popular physician ranking websites have lately become a significant factor in choosing
a physician.

Aim. The aim of this study was to establish the criteria by which patients assessed doctors on PRWs and which of
these criteria were the most crucial during the general assessment of the physicians.

Material and methods. Selected narrative comments from two Polish PRWs: znanylekarz.pl and rankinglekarzy.
pl were analysed on the basis of the following criteria: kindness and propriety, punctuality, communication with
patients, condition and equipment of a doctor's office, length of the appointment, cost of the medical advice.
Results. Out of 4375 eligible comments kindness and propriety was assessed most frequently (3012 comments,
68.85%), next was communication, which was evaluated in 2343 comments (53.55%). Amongst the 3012
comments with assessed kindness and propriety, 77.66% (2339 comments) were described positively. In the
group of comments with positively evaluated kindness and propriety 2230 comments (95.34 %) were generally
positive. Furthermore, communication with patient was assessed in 2343 comments and in 1827 cases (77.98%)
the assessment was positive. 1810 comments with positively evaluated communication were generally positive
(99.07%).

Conclusions. There is a connection between the patients’ positive assessment and physician's kindness, personal
culture and communication skills; if physicians focus on the aforementioned abilities, it might lead to better

physician perception, higher effectiveness of treatment and the lower number of potential law suits.

Keywords: physician ranking sites, doctor assessment, patient satisfaction, soft skills.

Introduction

As of late, physician rating websites (PRWs) are becom-
ing easily accessible and increasingly popular [1] as
sources of information and comments on doctors
and other health professionals [2, 3]. The number of
assessed doctors is increasing [4], and in contrary to
the anxiety expressed by the medical profession, the
majority of comments is unambiguously positive [T,
5-7]. Moreover, various studies indicate that for many
patients PRWs have become a significant factor in
choosing a physician [8]. Likewise, similar changes can
be noticed in Poland, where the Internet is starting to
play an important part as a source of information on

health, diseases, treatment, as well as the assistance in
choosing a physician [9].

On the basis of the results of previous studies it can
be assumed that the ability to establish a good rela-
tionship with a patient is significant [6]. In our opinion,
although this thesis is true, it insufficiently describes
dependencies between assessment of a doctor and his
or her personality traits and communication skills. We
state that both politeness and propriety as well as the
skills in interpersonal communication are essential com-
ponents of a good doctor-patient relationship. Proper
relations between both sides have influence not only
on patient's compliance [10] and treatment results, but
also on how a physician is perceived. In other words,
we assumed the hypothesis that general patients’
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assessment of doctors depends on the physicians' abil-
ity to build a relationship with patient.

The purpose of this study was to verify two impor-
tant matters. The first aim of this study was to verify
what exact features of a doctor or a medical service,
apart from professional competence, determine if
a patient's comment on physician is negative or posi-
tive in general.

Secondly, we wanted to establish whether the obli-
gation imposed by the Polish legislator in Article 31
Paragraph 1 of the Medical Profession Act of 5 Decem-
ber 1996 to provide a patient with full medical infor-
mation is justified by patients' actual expectations. Due
to these regulations a doctor should inform a patient
about: his or her state of health, diagnosis, proposed
and available diagnostic and/or therapeutic methods,
predictable results of application or abandonment of
these methods, treatment results and prognosis.

In addition, our study should help identify areas
where doctor-patient relationship difficulties are still
persistent.

The accurate assessment of existing problems is
going to be a first step in search of solutions, which
may increase patient compliance, improve treatment
results and consequently increase patients' subjective
satisfaction.

Material and methods

Narrative comments from two Polish PRWs were select-
ed: znanylekarz.pl and rankinglekarzy.pl.

The analysed comments consisted of:

- comments on internists and pediatricians retrieved
from znanylekarz.pl;

- comments on internists and gynaecologists
retrieved from rankinglekarzy.pl;

Two different PRWs and a number of physicians
with different medical specialties (internal medicine,
gynaecology, pediatrics) were chosen to verify whether
the results for each PRW and each medical specialty
were comparable. If the results could be confirmed, it
would suggest they are not dependent on the medical
specialty nor the PRW.

Because of the large number of comments on each
group of medical specialists and our intention to anal-
yse every comment in each group on both PRWs, the
study was limited to the physicians (from public and
private healthcare) who practice medicine in Warsaw
and its neighborhoods.

The comments from doctor profiles were included
based on the following conditions:

Journal of Medical Science 3 (84) 2015

1. the doctor's profile appeared in PRW's search
engine results after typing in (in Polish) phrases:

“gynaecologist Warsaw”, “Warsaw gynaecologist”,

“internist Warsaw”, “Warsaw internist”, “pediatrist
Warsaw”, “Warsaw pediatrist”;
and

2. atleast 10 comments were assigned to the doctor's
profile by a website administrator.

Two of the authors independently analysed all the
narrative comments from the doctor profiles which met
the aforementioned requirements, provided the com-
ment satisfied at least one criterion of comments anal-
ysis (CNCA, see “The criteria of narrative comments
analysis”).

Therefore the comments from the following doctor
profiles were excluded from the study:

- the profile did not appear in search results after
typing in the phrases mentioned above.

- the profile had less than 10 comments assigned.
We resigned from the analysis of these comments
in order to exclude random comments, those which
seemed to be emotionally biased, those written by
the physicians themselves, on their request or by
their competitors.

After classification, the comments were reassessed
and those not meeting the CNCA were rejected.

The excluded comments can be divided into three
main groups:

1. comments containing technical data — these
comments did not contain any assessment of a phy-
sician; they referred mainly to the issues like phy-
sician work hours, his or her current workplace or
a phone number.

2. comments referring only to professional com-
petence of the physician — these comments con-
tained only the assessment of professional compe-
tence, including accuracy of diagnostic process and
treatment. Comments made by patients assumed
to have been unable to assess this sphere properly,
due to the task being outside of their competence,
were disqualified.

3. very brief comments — comments which did not
contain any justification for included assessment.
The qualification process was presented on the Fig-

ure 1.

All the comments qualified were analysed on the
basis of the criteria of narrative comments analysis
(CNCA), which had been developed after the initial
analysis of 80 comments. We established the following
criteria of comment analysis:

1. Kindness and propriety



+ znanylekarz.pl
pediatrist”;)
+ rankinglekarzy.pl

“Warsaw gynaecologist”;)

Narrative comments retrieved from the following physician rating websites:

(used phrases: “internist Warsaw”, “Warsaw internist”, “pediatrist Warsaw”, “Warsaw

(used phrases: “internist Warsaw”, “Warsaw internist”, “gynaecologist Warsaw”,

doctor profiles

Comments from

more than ten (=10)
comments assigned

with

Comments from
doctor profiles with
less than ten (<10)

comments assigned

Comments which
satisfied at least
one (=1) criterion
of comments
analysis*

Comments which
did not satisfy any
criteria of
comments
analysis*

Comments qualified for the
study

*kindness and propriety, punctuality, communication with patients, condition and equipment of a doctor’s office, length of the
appointment, cost of the medical advice — for a detalied descritpion of criteria of comment analysis see “Materials and methods”

Figure 1. Qualification process

(Was the physician kind, polite, well-mannered,
friendly, obliging, gentle, considerate?)
Punctuality

(Did the physician arrive at the consulting room on
time?)

Communication with patients

(We assumed that communication was assessed in
two situations: when the patient expressed his opin-
jon on the general verbal and non-verbal commu-
nication skills of the physician [these were mostly
the comments in which the patient stated whether
physician talked with the patient, maintained eye
contact] or when the patient described in depth
doctor's communication skills, dividing them into
one or more components [listening, explaining,
asking questions]; in this case we assumed that the

3a.

3b.

3c.

patient assessed general communication as well as
in-depth communication).

Listening

(Did the physician listen carefully to the patient?)
Explaining

(Did the physician of their own will explain to the
patient the pathophysiology of the disease? Did the
doctor provide the patient with intelligible information
about his or her state of health, diagnosis, proposed
and available diagnostic and/or therapeutic methods,
predictable results of application or abandonment of
these methods, treatment results and prognosis.)
Asking questions

(Did the patient have an opportunity to ask ques-
tions during the medical appointment? Did

the physician answer those question?)

Identifying patients’ criteria for assessment of doctors on Polish physician rating websites
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4. Condition and equipment of a doctor's office
(Was the doctor's office clean? Was the equipment
of good quality?)
Length of the appointment
(Was the patient satisfied with the length of the
medical appointment?)
Cost of the medical advice
(Did the patient regard the cost of the medical
advice as appropriate?)
Every qualified comment was analysed on the basis
of the criteria mentioned above. If justification for the
assessment which met the specific CNCA was found in
a specific comment, then that assessment was quali-
fied as positive or negative within a particular CNCA. It
meant that the described by the specific CNCA aspect
of medical practice was assessed respectively positively
or negatively by the patient.

In our study we assumed that every comment could
be qualified as:
generally positive (a doctor who was assessed as
very good or good on znanylekarz.pl or a doctor
who received between 3,5/5 and 5/5 stars (< 5
and > 3,5 stars) on rankinglekarzy.pl);
generally negative (a doctor who was assessed as
weak or very weak on znanylekarz.pl or a doctor
who received between 1/5 and 2,5/5 stars (> 1
and < 2,5 stars) on rankinglekarzy.pl);
generally neutral (a doctor who was assessed as
neutral on znanylekarz.pl or a doctor who received
between 2,5/5 and 3,5/5 stars (< 3,5 and > 2,5
stars) on rankinglekarzy.pl).

If the comment was qualified to one of groups
above, it meant that the general assessment of a physi-
cian in this comment was respectively positive, nega-
tive or neutral. As a result, the relation between the
CNCA and a patient's general assessment of a doctor
could be verified.

Results

From December 2014 to January 2015 4 groups of
narrative comments were initially analysed: 2616 com-
ments on 142 gynecologists and 560 comments on 36
internists from PRW rankinglekarzy.pl and also 2192
comments on 113 internists and 2321 comments on 121
pediatricians from PRW znanylekarz.pl . Altogether 4375
(56,90%) comments met the criteria described in Meth-
odology part and were included in the final analysis.

Out of 4375 eligible comments 3294 (75,39%)
were generally positive, 1002 (22,90%) were negative
and only 79 (1,81%) were neutral.

Every narrative comment was analysed according
to CNCA described in Methodology. Amongst all 4375
eligible comments most (3012 comments, 68,85%)
assessed kindness and propriety. Communication
was evaluated in 2343 comments (53,55%). Another
most frequently assessed aspect of medical appoint-
ment was its length which was mentioned in 317 com-
ments (7,25%). It is necessary to emphasise that 759
(41,93%) out of 1810 comments regarding communi-
cation in general were focused on a physician's ability
to explain important matters concerning medical con-

Table 1. Results of particular categories divided into generally positive, negative and neutral comments

Number of concerns

Generally positive comments

Assessed element (n = 3294)

Generally negative comments

Generally neutral comments

(n=1002) (n=79)

Assessed Assessed Assessed Assessed Assessed Assessed ot
positively negatively positively negatively positively negatively
Kindness and propriety 2230 29 75 630 34 14 3012
Punctuality 12 7 0 30 0 2 51
Communication with patient
(listening, explaining, asking 1810 23 7 462 10 31 2343
questions)
Listening 337 1 5 61 3 3 410
Explaining 759 6 1 102 2 8 878
Asking questions 491 2 2 124 2 3 624
Condition and equipment
of the doctor's oqfficz 18 1 ] e 1 s 27
Length of the appointment 173 8 0 125 0 11 317
Cost of the medical advice 21 14 0 32 0 6 73
Total 5851 91 91 1572 52 78 7735
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ditions. They also mentioned the course of the appoint-
ment (Table 1).

In comments regarding internists and gynecolo-
gists, patients most often assessed kindness and pro-
priety, then communication skills and then length of
the appointment. By contrast, in comments concern-
ing pediatricians communication with patient was the
most frequently assessed aspect of the appointment,
followed by kindness and propriety, and then length of
the visit (Table 2).

Amongst the 3012 comments with assessed kind-
ness and propriety, 77,66% (2339 comments) were
described positively. In the group of comments with
positively evaluated kindness and propriety 2230 com-
ments (95,34 %) were generally positive. Furthermore,
communication with patient was assessed in 2343

comments and in 1827 cases (77,98%) the assessment
was positive. 1810 comments with positively evaluated
communication were generally positive (99,07%) (Fig-
ure 2).

Discussion

Present literature

Despite the growing popularity of PRWs amongst
patients it appears that the researchers’ interest in
this subject is modest. On 15.10.2014 we searched
the PubMed database using phrases ,physician rating
sites”, ,rating sites”, ,physician rating websites” and
received 11, 20 and 23 search results respectively. In
the Cochrane Library no results were found. Publica-
tions in the PubMed database focused e.g. on socio-

Table 2. Assessment of kindness and propriety and communication in different medical specialties. Generally neutral com-

ments not included

Generally positive comments

Generally negative comments

Assessed element Assessed Assessed Assessed Assessed Total
positively negatively positively negatively
Gynecologists, rankinglekarzy.pl
Kindness and propriety 777 14 39 334 1164
Communication with patient 579 8 4 205 796
Internists, rankinglekarzy.pl
Kindness and propriety 158 0 1 74 233
Communication with patient 103 0 0 47 150
Internists, znanylekarz.pl
Kindness and propriety 722 6 17 85 830
Communication with patient 507 9 1 80 597
Pediatricians, znanylekarz.pl
Kindness and propriety 573 9 18 137 737
Communication with patient 621 6 2 130 759
2230(95,34%)
2500 1810(99,07%)

2000
1500
1000
500
0

Comments with positively assessed
kindness and propriety

B Comments described as generally positive

Comments with positively assessed
communication

B Comments described as generally negative or neutral

Figure 2. Dependency between positive assessment of communication or kindness and the general evaluation of the doctor
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demographic analysis of PRW’s users [24] or on the
analysis of physicians’ rating criteria on different web-
sites [12]. Most of the studies we found originate from
Germany, the United Kingdom and the United States
of America. The majority of available literature was
focused on scaled survey rating results [31, 32] and
only few research papers concentrated on narrative
comments analysis.

Studies focused on narrative comments analysis

During further online search, 5 studies concerning nar-
rative comments analysis were retrieved. In the paper
published in October 2014, Emmert et al. analysed
3 000 narrative comments about German general
practitioners and specialists [25]. Authors investigated
1500 randomly selected narrative comments on gen-
eral practitioners and 1500 comments on specialists
posted on the German PRS - jameda. Researchers eval-
uated patients’ concerns mentioned in narrative com-
ments and classified them into 50 different sub-cate-
gories from 3 main categories: physician, office staff,
and practice. It is worth mentioning that the patient’s
perception of the physician’s professional competence
was included in the analysis.

The main goal of the American study conducted by
Lopez et al. was to list all elements concerning medi-
cal appointment found during analysis of 712 random-
ly selected narrative comments posted on PRWs [26].
Greaves et al. and Alemi et al. evaluated American
and British patients’ online opinions using the artifi-
cial intelligence methods [27, 28]. Lagu and colleagues
analysed patients’ text comments on hospitals posted
in the first government-sponsored healthcare rating
website = NHS Choices [29].

Majority of comments are positive

The results of our study are consistent with earlier
research and confirms the previous conclusion that
most comments published on PRWs are positive [T,
5-7, 12, 25]. Our data presents that 77,39% from all
eligible comments were positive. This particular obser-
vation is important in ongoing discussion with oppo-
nents of PRWs who claim, that physician rating web-
sites are perfect platforms for defamation of doctors
[12]. Interestingly enough, our results show that minor-
ity of comments are neutral (1,81%) and these find-
ings are consistent with the study of Emmert et al. [25].
That leads as to an important conclusion that physi-
cians are assessed more frequently when patients are
significantly satisfied, or on the contrary - significantly
dissatisfied.

Journal of Medical Science 3 (84) 2015

Most frequently assessed aspects

Outcomes of our study indicate, that regardless of doc-
tor's specialization most of patients’ concerns focus
on: physician’s kindness and propriety, communication
with patient, length of the appointment. Those con-
cerns occurred in 66,85%, 53,55% and 7,25% of all
eligible comments respectively. According to Emmert
et al. patients in PRWs most frequently describe physi-
cian’s professional competence, then friendliness and
caring attitude, and then time spent with the patient
[25]. Information and communication are on 4" and 7"
position in the list accordingly. As we can observe the
main difference between our study and the German
research lies in including patients’ perception of phy-
sician’s competence in the analysis. Presumably, other
discrepancies in frequency of particular patient’s con-
cerns results from two issues. At first, it can be caused
by differences between Polish and German patients.
Secondly, our category “Communication with patient”
is a combined point for plenty of aspects connected
with communication (as described in “Methodology”).
On the contrary, in the German study those aspects are
separated in many different subcategories e.g. being
taken seriously by a doctor or physician’s child-friend-
liness.

Furthermore, analysis of differences in results
between medical specialties demonstrates that pedia-
tricians’ communication with patients was evaluated
more often than their kindness and propriety (Table 2).
This discrepancy can be caused by the fact, that PRW
users which comment on physicians from this exact
specialty are mostly parents who pay heed to physi-
cian’s communication with children and clear explana-
tion of their child’s medical condition.

Key factor — communication

As indicated before, patients in narrative comments
posted in PRWs most frequently described kindness
and propriety (66,85%) which in 77,66% of cases
was assessed positively. If kindness and propriety was
assessed positively, 95,34% of comments were gener-
ally positive (Figure 1). For communication this depen-
dency was 99,07%. In other words if physician’s com-
munication with a patient was assessed positively the
predominant majority of comments were generally
positive. These findings are substantial in the light of
research signifying that proper doctor-patient commu-
nication results in improved patient’s satisfaction from
contact with a medical professional [22, 30]. Fong Ha
and Longnecker in their systematic review of literature
pointed out studies which proved increased satisfac-



tion from the medical appointment, abridged hospital-
ization, quicker convalescence, decreased pain sensa-
tion and better adherence to treatment in patients with
good communication with a physician [30]. Bearing in
mind this information, it is worth mentioning that pub-
lic opinion poll carried out in 2014 indicates that only
54% of Polish people consider that patients in national
healthcare system are treated with kindness [16].

Significance of explanation

Outcomes of our analysis demonstrate that amongst
1810 narrative comments concerning communication,
most of the comments (41,93%) were related to physi-
cian’s willing explanation of diseases’ patomechanisms
and providing complete information about patient’s
medical condition, possible therapeutic options and
their adverse effects (Table 1). Also in the German
study cited above, information was the most frequently
assessed subcategory related to communication [25].
Survey carried out amongst parents, whose children
suffered from brachial plexus palsy during childbirth
shows that poor communication and incomplete infor-
mation correlated with more frequent malpractice liti-
gations [17]. Moreover, previous research indicated
that physicians who were sued more often, tended to
get more complaints concerning their communication
with patient [18, 19].

Limitations of the study

Major limitation of the study is that it concerns only
online comments which are posted by a specific group
of patients that uses PRWs and cannot perfectly rep-
resent the general population. Moreover we only
addressed comments on 3 medical specialties and it is
possible that there are significant differences in other
specialties. Moreover we analysed comments from two
major polish PRWs therefore there is a possibility that
analysis of other websites can bring divergent results.
Further research on this field are needed.

Conclusion

The conducted study reached designated goals.
Although the study results cannot be completely extrap-
olated to the general patients' assessment of doctors,
we claim that nevertheless the conclusions based on
the studied PRWs are significant. Firstly it should be
noticed that the majority of comments, which can be
found on the studied PRWs, are positive and only few
of them are neutral. Therefore PRWs can not be com-
pletely trusted as the source of information on a par-

ticular physician, because the majority of patients, who
have a broadly defined neutral opinion and are neither
very satisfied nor disappointed with the doctor, prob-
ably do not use PRWs.

The most important achievement is that, in our
opinion, we managed to prove a connection between
the patients' positive assessment and physician's kind-
ness, personal culture and communication skills. We
believe that this conclusion is significant, because it
clearly indicates that the positive assessment of a doc-
tor depends on his or her relationship with a patient.
Moreover it implies that physicians should attach more
importance to socio-psychological aspects of their
practice and therefore the development of soft skills
should be a vital part of medical training. In addition,
our study demonstrated that, in many comments, par-
ents referred to the importance of a good relationship
between a doctor and a child; this matter should be
particularly important to pediatricians.

We proved that, for patients, the most important
parts of communication with a doctor were detailed
explanation and providing full medical information;
it should be particularly noted that this conclusion is
completely consistent with current legal situation,
which requires doctors to provide a patient with full
medical information.

Our findings allow us to present a hypothesis that
there is a connection between the constantly increas-
ing number of lawsuits against physicians based on the
presumed or actual violation of patients' right to infor-
mation, and the factual lack of full medical information
in certain cases.

To sum up, kindness, politeness, and good commu-
nication with a patient might lead to better physician
perception, higher effectiveness of treatment and the
lower number of potential law suits. [17-19, 30].
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ABSTRACT

Rheology - the study of the flow of matter and accompanying phenomena of real bodies deformation — in
relation to blood — hemorheology. Blood viscosity — the main rheological parameter — has been studied in many
research centers and among many different group of patients. The main disorders related to the hemorheological
properties are: coronary insufficiency, vascular congestion, myocardial infarction, cerebral circulation disorder,
Reynaud disease, ischemic limbs, diabetes, anemia, tumors. The following parameters are the main blood
viscosity determinants: plasma viscosity, hematocrit, red cell deformability and erythrocytes aggregation. In
hemorheological studies we used mathematical rheological models. The measurements of blood and plasma
viscosity are performed by means of oscillating-rotary rheometers in order to determine the dependence of blood
viscosity on the shear rate and the two components of the complex blood viscosity. Determination of blood cells
aggregability and deformability is performed directly by means of aggregometers and appropiate filters and
indirectly using rheological techniques with advanced mathematical models of blood viscoelasticity. Blood and
plasma viscosity are subject to autoregulation mechanisms of the body. Recognition of those mechanisms may
help in assessment of some diseases risk: ischemic stroke or myocardial infarction. In many cases rheological
measurements may reveal the most recent phases of diseases and disorderses which enables early therapy
with specimens improving the blood fluidity. For this reason rheological measurements should be applied in
diagnostics and therapy. Mutual relations between the main factors determining the blood viscosity and their
effect on blood flow are the main subject of current report.

Keywords: hemorheology, blood viscosity, abnormal aggregability, abnormal deformation.

ability and aggregability [1, 2]. Shear rate dependence

Introduction
oauctio of blood viscosity and the domination of aggregation

Blood is a systemic liquid of clearly non-Newtonian
character and of distinctly pronounced viscoelas-
tic properties. Blood flow in the circulatory system
depends on the physical and physicochemical proper-
ties of blood as well as on many phenomena result-
ing from the structure and properties of the circulatory
system.

Blood is a suspension of morphotic blood ele-
ments (erythrocytes, leukocytes, blood platelets) in
plasma and its viscosity is dependent on the shear rate.
Analysis of the physico-chemical properties of blood
is related to hemorheology — a field of science focus-
ing on the phenomena related to the flow of blood.
Blood viscosity is determined by the following param-
eters: plasma viscosity, hematocrit, red cell deform-

and deformation phenomena in forming the shape of
this dependence were illustrated in the famous exper-
iment by Chien [1, 3]. Blood plasma is a Newtonian
fluid, whose viscosity does not depend on the shear
rate. Plasma viscosity is determined by the presence of
high molecular weight proteins like fibrinogen, immu-
noglobulins and lipoproteins [4]. Blood and plasma vis-
cosity are subject to direct regulation by the organism.
In particular one finds regulation achieved by changing
the hematocrit and plasma viscosity [2].

Rheological studies of blood properties including
both rotary measurements (flow curve) and oscillatory
experiments (Dynamic Mechanical Analysis — DMA)
are often complemented by experiments directly mea-
suring red cells aggregability and deformability [1,
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5-7]. There are many techniques allowing achieving
such results [5-8]. Similar information about erythro-
cytes properties can be achieved indirectly from the
mathematical analysis of the flow curve with the use of
rheological models [1, 9]. In the literature one can find
many models describing the flow of fluids. In the case
of the flow of blood one should mention the model of
Quemada [1, 10, 11].

Aim
The aim of the present work was the analysis of the
rheological properties of blood in a group of patients

with different disorders on the basis of experimental
results and available literature data.

Hemorheology of chosen clinical cases

The analysis of rheological properties of blood samples
taken from patients with different disorders revealed
not only different shape of obtained rheograms [12]
but also statistically significant differences of rheo-
logical parameters values compared to the results in
the reference group. The latter effect was observed in
patients with cardiac disorders [9, 13], diabetes [13,
14], and neurological disorders [15-17].

Patients with acute ischemic stroke show elevated
whole blood viscosity resulting from the increase in
plasma viscosity (high fibrinogen concentration) and
also from intensified erythrocytes aggregation and
reduced red cells deformability. In patients after cere-
bral ischemic episode (a few months after the symp-
toms of ischemic stroke) no increase of blood viscos-
ity is observed despite still elevated plasma viscosity,
which probably results from some improvement of red
cells elasticity. An inverse correlation between plasma
viscosity and erythrocytes deformability in this group
of patients has been found [16].

In a group of patients with clinically silent foci of
cerebral ischemia no increase of whole blood or plasma
viscosity have been found [18]. The improved red cells
deformability observed in this group should probably be
attributed to an autoregulatory mechanism. A negative
feed-back between the IgM/fibrinogen indicator and
erythrocytes aggregability has been found in this group
which suggests an opposite role played by these two
proteins in the aggregation phenomenon of red cells.

In patients with diabetes mellitus an elevated plas-
ma viscosity is found which results in increased whole
blood viscosity. In this group of patients intensified
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erythrocytes aggregability and reduced deformabil-
ity have been found. Hemorheological factors prob-
ably play an important role in the formation of dia-
betic microangiopathy [19]. Analysis of the thermo-
graphic picture of upper and lower limbs perfusion
and the hemorheological profile in diabetic patients
revealed no statistically significant correlations. How-
ever, an increased value of whole blood viscosity was
found in comparison to the control group as well as
an increased tendency to pathological erythrocytes
aggregation [13, 14].

Other examples are: patients with monoclonal para-
proteinemia (Waldenstrom disease and multiple myelo-
ma) - in these patients one observes increase of the
blood viscosity as a result of elevated plasma viscosity
which in turn results from excessive concentration of
monoclonal proteins. Human organism regulates these
rheological disorders by reduction of the synthesis of
other immunoglobulins and erythropoietin (EPO). An
inverse relation between plasma viscosity and EPO
concentration has been found [20]. Plasma viscosity
has been found as one of the factors influencing the
transcription of the EPO gene, next to intracellular oxy-
gen concentration and the HNF-4 factor (Haptocyte
Nuclear Factor 4).

Changes of the values of hemorheological param-
eters were observed also in a group of patients with
nephrotic syndrome in which a decrease of plasma
proteins concentration occurs, mainly albumins. Albu-
mins belong to low molecular weight proteins and their
effect on plasma viscosity is connected with their high
concentration in plasma. Regulatory response of the
organism to a loss of albumins is an increased synthesis
of fibrinogen and other macroglobulins. In nephrotic
syndrome one also finds elevated concentration of lip-
ids in plasma, which in turn is regulated by an inverse
relation with the plasma viscosity [2].

Patients with true polycythemia show elevated
blood viscosity as a result of high hematocrit value.
These patients also demonstrate high plasma viscosity
which results in a decrease of EPO concentration. Oth-
er harmful phenomena related to this pathology are
reduced erythrocytes elasticity and an increased red
cells aggregability.

In patients with arterial hypertension the increase
of whole blood viscosity is a result of elevated hemat-
ocrit value and reduced red cells elasticity. In a group
of patients with arterial hypertension after ischemic
stroke a reduced activity of fibrinogen molecules in
forming the inter-erythrocyte connections [21].



Therapeutic methods influencing the
hemorheological parameters

The HELP system (heparin extracorporeal LDL pre-
cipitation), in which certain protein and lipid compo-
nents of plasma are eliminated by means of specific
filters, which allows for improvement of the hemor-
heological profile in the range of all parameters (blood
viscosity, plasma viscosity, red cells aggregability and
deformability) [22].

Classic plasmapheresis is a method in which a part
of plasma is removed from the organism and then
replaced with fusions of albumin suspensions or other
blood substitutes. In this way a reduction of plasma
and hence also whole blood viscosity is achieved (main-
ly in the range of small shear rates) as well as lowering
of red cells aggregability [23]. Thefore, the hemorheo-
logical effect resembles the one observed in the case
of using the HELP system.

Patients treated by intravenous infusions of gamma
globulins. As a result of such therapy, plasma viscos-
ity increases, but also the red cells elasticity improves
which prevents increasing the whole blood viscosity. In
the range of low shear rates the relative blood viscosity
may even be reduced [24].

Hemodilution is a therapeutic method in which
highly oncotic fluids are infused to the circulatory
system, increasing in this way the blood volume and
reducing the hematocrit value and blood viscosity. The
use of hydroxyethyl starch (HES) additionally gives an
effect of plasma viscosity reduction (due to low molec-
ular weight of starch) as well as reduction of red cells
aggregability; moreover the dilution effect last longest
[25]. On the contrary, the use of low molecular dex-
trans does not provide such a positive influence on the
hemorheological properties and even may have pro-
aggregative function [25].

Conclusions

In this work we have presented the effect of the chang-
es in hemoreological properties of blood in chosen
clinical states or being a result of undertaken therapy.
The analysis of changes of physico-chemical properties
of blood performed in this work shows how important
the hemorheological factor can be in applied therapy.
Many hemorheological aspects of living organism func-
tioning are not known yet. We believe that thanks to
the new research methods we should learn better the
autoregulatory mechanisms aiming at improvement of

blood flow in order to be able to utilize them in the
case when a living organism cannot do it by itself.
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ABSTRACT

Initially, the thin glomerular basement membrane disease was called “a gentle and curable hemorrhagic
nephritis”. The thin basement membrane disease has been finally characterized at the beginning of 1970s. This
is when the connection between previously clinically described gentle microhematuria and significant thinning
of glomerular basement membrane discovered during examination under the electron-microscope has been
established. Ultimately, the disease has been described as a condition characterized with a diverse clinical course,
usually mild, but sometimes progressive. It is a family conditioned disease, but it also appears sporadically and
concerns at least 1% of the population. It has also been stated that it is one of the most frequent renal diseases,
enumerated directly after changes caused by infections, hypertension and renal lithiasis. This particular disease
is diagnosed more often than IgA nephropathy and Alport syndrome, which are also associated with haematuria

or microhematuria.

Keywords: thin basement membrane disease.

Introduction

Initially, the thin glomerular basement membrane dis-
ease was called “a gentle and curable hemorrhagic
nephritis”. G. Baehr presented this name in 1926 [1].
The author described this disease in 14 young adults,
who temporarily suffered from painless microhematu-
ria. The course of this condition did not reveal hyper-
tension or oedemas. The author concluded that prog-
nosis concerning such cases are clearly optimistic. In
1966 McConville and McAdams reported occurrence
of mild haematuria, which was conditioned not only
by family factors, but also by factors not related with
family. In case of occurrence associated with genetic
conditions, they proved that this condition reveals an
autosomal dominant inheritance pattern [2].

The thin basement membrane disease has been
finally characterized at the beginning of 1970s [3]. This
is when the connection between previously clinically
described gentle microhematuria and significant thin-
ning of glomerular basement membrane discovered
during examination under the electron-microscope has
been established. Some authors initially believed that

this disease does not stand as the final reason under-
lying renal insufficiency. What is more, medical inqui-
ries did not reveal any information on the occurrence
of uraemia among patients’ family members [4]. There
were descriptions of cases, where haematuria was pres-
ent along with proteinuria. Some patients suffered
from renal insufficiency [5].

Ultimately, the disease has been described as a con-
dition characterized with a diverse clinical course, usu-
ally mild, but sometimes progressive. It is a family con-
ditioned disease, but it also appears sporadically and
concerns at least 1% of the population [6]. It has also
been stated that it is one of the most frequent renal
diseases, enumerated directly after changes caused by
infections, hypertension and renal lithiasis [7]. This par-
ticular disease is diagnosed more often than IgA neph-
ropathy and Alport syndrome, which are also associ-
ated with haematuria or microhematuria [8].

Clinical symptoms

In children, this condition is usually recognized at the
age of about 7, whereas in adults, it is diagnosed at
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the age of about 37. There are, however, many cases in
which the disease appears at a later age. Some authors
declare the lack of differences in the frequency of
occurrence depending on the gender [8]. Others state
that women tend to dominate among patients suffer-
ing from this disease [9]. In more than 30% of patients
no family history of the disease can be stated [8].
Microhematuria is the most often observed symptom,
sometimes episodes of haematuria are also reported.
It usually occurs after physical exercises, and also as a
result of infection. Slight or moderate proteinuria can
also appear during the course of the disease. Nephritic
syndrome is very rare in this case.

Histological image

Histological image does not reveal any characteristic
features. Glomerular changes are usually imperceptible
[10]. Presence of erythrocytes in the tubule lumen is a
quite frequently described lesion [11]. It is impossible to
present thinning of basement membranes under opti-
cal microscope. However, in some cases it is possible
to observe their decreased silver absorption [8, 12-15].
What can also be observed is the increased number of
mesangial cells with matrix expansion.

Biopsies performed in children rarely do reveal
chronic lesions. Whereas, as far as adults are con-
cerned, it is possible to diagnose various degrees of
sclerosing glomerular lesions, as well as focuses of
interstitial fibrosis and changes in interstitial blood ves-
sels [16]. These changes are most often associated with
hypertension or senile age of patients. Nevertheless, in
some patients the focal segmental glomerulosclerosis
appears prior to the occurrence of hypertension and
proteinuria. It has been assumed that such premature
glomerulosclerosis may indicate the risk of disease pro-
gression [17].

In majority of patients, immunofluorescent exami-
nations do not reveal presence of concrements [17, 18,
19, 20]. Sometimes small, single IgG, IgM, IgG or C3
concrements can be visible [17, 20].

Electron-microscopic image

Thin basement membrane disease is diagnosed when
examination under the electron-microscope reveals
thinning of lamina densa in the basement membrane,
which also extensively covers the glomerulus. The diag-
nosis seems apparently easy, but we can face certain
problems at this stage [14]. One of them is the fact
that there are no common criteria for evaluating prop-
er thickness of the basement membrane. Some authors
[13] have assumed that the thickness of glomerular
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basement membrane in an infant equals 150 nm and
in one-year-old child it reaches 200 nm. Whilst in chil-
dren between the st and the 6th year of age it ranges
between 208 and 245 nm, and between the age of
6 and 11 it is only slightly thicker, reaching 244-307
nm. In adult women this value reaches 320 + 50 nm,
whereas in adult men it can reach 370 + 50 nm.

It has been assumed that the lower margin of
proper basement membrane among adults should not
be less than 200-265 nm. Steffes et al. [21] assessed
that up to the age of three the basement membrane
has not more than 200 nm, in adult females it has
323 + 45 nm, and in adult males it reaches 373 + 42
nm. According to guidelines elaborated by the World
Heath Organisation helping to diagnose the thin base-
ment membrane disease, it is essential to assume the
250 nm threshold for adults and the 180 nm thresh-
old for children between 2 and 11 years of age [22].
A certain group of authors report that the membrane
thickness in the course of this disease ranges between
100 and 250 nm. Other authors believe that this dis-
ease can be diagnosed when membrane thickness does
not exceed 200 nm [23]. It has been shown that the
thickness of membranes increases during the first 2
years of life of a healthy child and reaches 200-300
nm [24, 25]. There are authors [26] who confirmed the
data above, but they also simultaneously observed that
the lamina densa itself takes much longer to form, as
it is not fully formed until the age of four. In the light
of this information, all statements calling for exclusion
of morphological tests in children under the age of 10
seem entirely groundless [18].

In order to evaluate the thickness of basement
membranes, laboratories tend to use various measur-
ing methods. Most authors take advantage of data
derived from multiple measures, which are performed
on peripheral parts of the loop of capillary vessels. Usu-
ally the measurement of basement membrane is taken
from basement cell membrane of part in podocytes to
the cell membrane in the endothelium. During such
measurement the thickness of the whole basement
membrane is assessed. Some authors recommend lim-
iting measures only to the thickness of lamina densa.
Decreased thickness of lamina densa is of crucial sig-
nificance in diagnosing thin basement membrane dis-
ease [4, 27]. There is no definite opinion on the topic
of the assessment of the extent of these changes. It
is assumed that the diagnosis of thin basement mem-
brane disease depends on the discovery of extensive
thinning involving the globeruli in electron-microscopic
examinations. It has not been clearly defined, however,



how the term ,extensive” is to be understood. Sue et
al. [28] define thin basement membrane disease as a
uniform thinning including at least 50% of the mem-
branes. Monnens [29], who confirms that the thinning
of the membranes is extensive, says that the thinning
can sometimes be focal, but must concern at least 50%
of the membranes present in the submitted material.
Savige et al. [7] assume that the thinning of the mem-
branes must concern the majority of the capillaries and
in each capillary 50% of the length of the membranes.

Apart from significant thinning of membranes,
sometimes a change in its structures can also be
observed, or even their discontinuation. These changes
facilitate migration of red blood cells into the ultrafil-
trate [30, 31].

Genetic origin of the thin basement membrane disease
Lemmink et al. [32] were the first ones to describe the
mutation in COL4A3/COL4A4 genes in patients with
mild forms of microhematuria, and then described
mutation in locus COL4A4, which is responsible for
changes in glycine substitution in the place of glutamic
acid within the collagen area of the gene. They sug-
gested that patients with family mild microhematuria
could be heterozygous carriers of the autosomal reces-
sive Alport syndrome (ARAS) [32]. These particular
mutations concern the same places that are responsible
for autosomal inheritance of the Alport syndrome. They
are point sites, and they concern the coding region.
Until now no mutation within the region of COL4A3/
COL4A4 gene promoter in thin basement membrane
disease has been described. Nonetheless, such muta-
tions have been documented in case of the Alport syn-
drome [13].

Apart from the research on the genetic differences
between Alport syndrome and thin basement mem-
brane disease, the subject literature gives only minor
attention to the differentiation of these two diseases.
In morphological research, though, Alport syndrome
itself and the diagnostic difficulties, especially in the
early development stage, are often emphasised. The
depletions of the structure of the lamina densa typi-
cal for Alport syndrome occur also in thin basement
membrane disease, but Alport syndrome is sometimes
characterized by a lasting thinning of the lamina densa
without the characteristic stratification with granulo-
cytic inclusions between the layers [33].

Thin membranes in different glomerulopathies
The presence of thin basement membranes is observed
in different glomerulopathies, such as IgA nephropa-

thy, membranoproliferative glomerulonephritis, mem-
branous glomerulonephritis, lupus nephritis, acute
endocapillary proliferative glomerulonephritis, extra-
capillary glomerulonephritis, diabetic nephropathies,
tubulointerstitial nephritis, Fabry disease and FSGS
[34-43].

Taking the data presented above into consider-
ation, diagnosis concerning thin basement membrane
disease cannot be described as an easy procedure. This
disease is not usually considered during clinical consid-
eration and not widely accounted for in morphological
diagnostics.
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