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PROTECTIVE EFFECT OF POMEGRANATE PEEL EXTRACT
ON DIETARY-INDUCED NON-ALCOHOLIC FATTY LIVER DISEASE

Bashir M Ayad!, Mohamed A Elshawesh2, Omer K Alatresh?, Abdalla R Elgenaidi®
. . . . . . . RNLNL
1- Department of Physiology, Faculty of Medicine, Misurata University, Misurata, Libya. 139/2018
2- Department of Medical Laboratory, Faculty of Medical Technology. Misurata, Libya.
3- Department of Therapeutical Nutrition, Faculty of Nursing and Health Sciences, Misurata University.

ABSTRACT
Non-alcoholic fatty liver disease (NAFLD) is one of the mostcommonliver disorders that is generally associated with
abnormal liver function test results. Pomegranate has been described as the nature’s power fruit, and shown to have
various health benefits. This study aims to explore the role of aqueous pomegranate peel extract (PPE) in attenuating
NAFLD induced by high fat diet (HFD). 24 male guinea pigs were allocated into three groups (eight per group).
Control (CON) group receivednormal chowdiet. High fat diet (HFD) group, consumed HFD over six weeks to induce
NAFLD. HFD-PPE group received HFD for six weeks followed by four weeks administration of PPE tea along with
HFD. All animals survived until termination of the experiment, and were ultimately sacrificed at scheduled time (six
weeks for the CON and HFD groups and ten weeks for the HFD-PPE group). NAFLD was evaluated histologically
and by measuring serum levels of liver enzymes. There was a significant increase in the serum levels of cholesterol
(p=0.01), triglyceride (p=0.01), alanine transaminase [ALT] (p=0.01) and aspartate transaminase [AST] (p=0.001)in
the HFD group compared to the control. These levels were significantly lower in the HFD-PPE group comparedto
the HFD animals (p=0.05, 0.01,0.01 and 0.001) for serum concentrations of cholesterol, triglyceride, ALT and AST
respectively. A clear reduction inthe extent of intrahepatocytic fat deposition was observed in the HFD-PPE animals
as compared to the HFD group. This study demonstrates the potential role of PPE in the alleviation of HFD-induced
NAFLD. While further studies are required to clarify the underlying mechanisms, these findings may provide the
foundation for further nutritional and therapeutic developments.

KEYWORDS: HFD, NAFLD, Pomegranate, Liver enzymes.

INTRODUCTION

During the last few decades, the prevalence of over-
weight and obesity has increased substantially
throughout the world. Overweight and obesity have
been identified as key risk factors for a wide range of
chronic diseases including Non-alcoholic fatty liver
disease [NAFLD] @, NAFLD isasymptomatic disease
that is characterised by excessive fat accumulation in
hepatocytes and commonly associated with abnormal
liver functiontests . NAFLD is considered to be one
of the most common liver disorders inthe world @, In
the United States, for instance, it is estimated that
about 30% of adults are affectedby NAFLD, while the
rate of incidence raisesto over 70% in morbidly obese
individuals 4. Unfortunately, thereis still a lack of ac-
curate statistics uponwhich to make reliable estimates
of the prevalence of NAFLD in Libya. Although there
are no definite therapeutic drugs for NAFLD approved
by regulatory agencies, some pharmaceutical agents
have been recommended, e.g. pioglitazone and vita-
min E, but these are not exempt from detrimental ef-
fects (3.6), Recently, there has been an emphasis on the
use of herbal remedies with many people around the
world resorting to phytonutrients or nutraceuticals for
treatment of numerous health challenges in various na-
tional healthcare settings (.

Pomegranate (Punica granatum) is one of the oldest
edible fruits that has been known since the ancient
times in the Middle East and the Mediterranean (),

Correspondence and reprint request: Bashir M Ayad. Department of Physiology,
Faculty of Medicine, Misurata University, Misurata, Libya. E-mail:
ayadbm74@gmail.com

Pomegranate trees are long-lived, drought tolerant,
and can adapt to adverse ecological conditions. There-
fore, they are widely planted in various arid and semi-
arid regions of the world. Anatomically, the pome-
granate tree can be divided into different components,
including: root, bark, leaf, flower, as well as peel and
seed ),

The pomegranate has been honored by being men-
tioned twice in the holy Quran, and designated as an
example of the fruits that grow in the gardens of para-
dise . Owing to its numerous beneficial effects, the
pomegranate has recently been described as the na-
ture’s power fruit 19) that has been extensively used as
amedical functional food @%). Various studies have in-
vestigated the role of pomegranate fruits and extracts
as possible therapeutic agents, and so far, they have
shown a remarkable potential in promoting several
health properties. For instance, pomegranate juice sup-
plementation to atherosclerotic miceresulted ina sig-
nificant reductionin the size of the atherosclerotic le-
sionas well as the number of foam cells, as compared
to the control group 2. Similarly, long-term con-
sumption of pomegranate juice has also been shown to
provide a great protection against cardiotoxicity and
restore cardiac properties back to normal status 1), In
patients with carotid artery stenosis, daily intake of
pomegranate juice for three yearsresultedina remark-
able improvement in the blood pressure, low-density
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lipoprotein oxidation as well as the thickness of com-
mon carotid intima-media 14,

About 50% of the total weight of pomegranate fruits
corresponds to their peel (*5, Pomegranate peel is apri-
mary byproduct which, if not reprocessed properly,
may cause essential sanitary problems, and become a
possible source of environmental pollution. Several
studies have recently been carried out to assist in the
recycling of this refuse into a wide range of valuable
products (8.1 Compared to the pomegranate pulp, the
peel seems to have more potential healthpromotingef-
fectswhich are apparently attributable to its higher an-
tioxidant capacity (9, Interestingly, among various
components (e.g. peel, pulp, and seed) of 28 types of
commonly consumed fruits in China, the pomegranate
peel has been reported to have the most powerful anti-
oxidant and anti-inflammatory activities (18),
Although many experimental studies have demon-
strated the health beneficial effects of different pome-
granate extracts, only few are available on the associ-
ation between pomegranate peel and liver functions,
and the results seem to be contradictory (919, Indeed,
the efficacy of the medicinal plant is mainly deter-
mined by its chemical composition, which has been re-
portedto be influenced by a variety of factors includ-
ing environmental and agronomic conditions, harvest
time, geographical variations as well as method of ex-
traction (29.21), Withthisin mind, we aim to explore the
potential role of pomegranate peel aqueous extract
(PPE) in attenuating NAFLD induced by high fat diet
(HFD) in guinea pigs.

MATERIALS AND METHODS

Twenty four healthy adult male guinea pigs (Cavia
porcellus), aged 6-8 weeks old were used in this in
vivo study. The study protocol was approved by the
Ethics Committee of the Faculty of Medical Technol-
ogy, Misurata, Libya. The animals were purchased
from a commercial breeder (Misurata, Libya) and
housed in stainless steel cages (eight animals per cage)
in the animal house (Department of Medical Labora-
tory, Faculty of Medical Technology, Misurata,
Libya), under standard conditions of 12 hours light-
dark cycle at room temperature. Cages were provided
with tap water bottles and feeders, furnished with ap-
propriate bedding material and cleaned on a daily ba-
sis.

Preparation of pomegranate aqueous peel extract:
The fresh fruits of pomegranate, free of visible marks
or defects were collected from alocal farm (Misurata,
Libya). Pomegranate fruits were washed, the peels
were removed manually and cut into small pieces. The
cut pieces were left to air dry for 15 days at room tem-
perature, and then grained to fine powder by a com-
mercial mill. The aqueous extract of pomegranate peel
was prepared daily by adding 20g of dry powder to
1000 mL of boiled distilled water. The extract was fil-
tered to remowve the residual peel particles and left to
cool down slowly to room temperature. The freshly

prepared extractwas orally administratedto the exper-
imental animals at a dose lewel equivalent to
800mg/kg.

Experimental design:

After a week of acclimatization, during which all the
experimental animals had free access to drinking tap
water and standard chow, the animals were randomly
assigned to three groups, each comprising eight ani-
mals: first: Lean control (CON) group, which received
a normal chow diet and tap water ad libitum for six
weeks. Second: High fat diet (HFD) group, which had
free access to tap water and HFD for six weeks to in-
duce NAFLD. Third: HFD-PPE group, which had un-
restricted access to HFD for six weeks followed by
fourweeks administration of PPE teaalong with HFD.
All animals survived until termination of the experi-
ment, and were ultimately sacrificed at scheduledtime
(six weeks for the CON and HFD groups and ten
weeks for the HFD-PPE group). Bloodsamples (about
5 mL) as well as liver tissue were harvested. All pre-
cautions were taken to reduce the potential of painand
the number of animals included in the study.

Analyses of lipid profile and liver function mark-
ers:

Serum total cholesterol, triglyceride, aswell as alanine
transaminase (ALT) and aspartate transaminase (AST)
levels were measured by means of COBAS INTE-
GRA® 400 plus Analyser (Roche Diagnostics Ltd.,
Rotkreuz, Switzerland) using commercially available
kit (32 COBAS c packs) according to the manufac-
turer’s instructions.

Histopathological examination:

The animal’s livers were carefully harvested and fixed
with 10 % formalin solution at room temperature for
24 hours. Fixed liver tissue specimens were dehy-
drated in ascending concentrations of ethanol. There-
after, dried tissues were embedded in paraffin wax,
and then a rotary microtome (pfm 3004 M medical ag,
Wankelstralle 60, 50996 KdIn, Germany) was used to
cut tissue slices uniformly at a thickness of 5 um. The
paraffin sectionwas transferred onto a slide and sub-
sequently stained with haematoxylin and eosin (H&E)
staining. Microscopic examination and imaging of the
stained sections was carried out using Eclipse Ci-L
digital microscope camera (Nikon Instruments Inc,
Melville, Tokyo, Japan).

Statistical analysis:

Statistical comparisons between the three experi-
mental groups (CON, HFD, and HFD-PPE groups)
were performed using one-way analysis of variance
[ANOVA] (GraphPad™, version 6, Software, San Di-
ego, CA, USA). Data were presentedas Mean + SD.
Statistical significance was set at p < 0.05.

RESULTS
Biochemical findings:
As shown in (figure 1) (A— D), there was a significant
increase inthe serum levels of cholesterol (205215 vs.
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110425 mg/dl, p=0.01), triglyceride (245+20 vs.
70£11 mg/dl, p=0.01) as well as ALT (103+14.2 vs.
4143.4 U/L, p=0.01) and AST (395470 vs. 31+25
U/L, p=0.001) inthe HFD group compared to the con-
trol group. However, these levels were significantly
lower in the HFD-PPE group compared to the HFD
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animals (137£155 vs. 205+15 mg/dl, p=0.05),
(1274175 vs. 245+20 mg/dl, p=0.01), (67+2.5 vs.
103+14.2 U/L, p=0.01), (217424 vs. 39570 UJ/L,
p=0.001) for serum concentrations of cholesterol, tri-
glyceride, ALT and AST respectively.
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(Figure 1) Levels of biochemical findings in sera of the experimental groups.
A: Total Cholesterol; B: Triglyceride; C: Aspartate Transaminase (AST); D: Alanine Transaminase (ALT).
CON = control; HFD = High fat diet; PPE =pomegranate peel extract. * (p>0.05); #* (p=0.01); *** (p=0.001).

Histological findings:

Fatty liver was assessed histologically in the different
animal groups using H&E staining. As visualized by
light microscope, the control group of animals (Figure
2, A) showed typical lobular structure with normal
hepatocytes and regular cords radiating from central
veins. Compared to the control group, the HFD ani-
mals (Figure 2. B and C) displayed severe macrovesic-
ular hepatic stenosis, revealed by accumulation of ab-
normal amounts of fat in a considerable fraction of
hepatocytes. The intrahepatocytic fat droplets mostly
appeared as one large vacuole that occupiesthe greater
part of intracellular space, displacing the nucleus to-
ward the periphery against the plasma membrane,
leaving a clear halo of cytoplasm. Four weeks admin-
istration of PPE, (Figure 2, D), resultedin a clear re-
cowvery of the hepatic architecture, supported by a re-
markable reductionin the severity of macrovesicular
steanosis, inthe HFD-PPE animals.

DISCUSSION

The health promoting effects of pomegranate fruits
have attracted the attention of many researchers from
all around the world. However, there is scarcity of
studies available that have directly investigated the ef-
fect of the PPE onthe NAFLD. The aim of the present
study was to investigate the ameliorative effect of the
agueous PPE on NAFLD induced by HFD, using
guinea pigs. Herein, HFD feeding resulted success-
fully in a considerable increase in the animal’s serum
concentrations of total cholesterol and triglyceride.
Furthermore, the abnormal depositionof fat within the
hepatocytes, along with the evident deteriorationin
liver function, clearly indicate the dewvelopment of
NAFLD inthe HFD group of animals. However, after
four weeks of PPE consumption, the treated animals
showed a remarkable decline in the serum lipid pro-
files,togetherwithan efficientalleviationof liver dys-
function, as indicated by the improvement in the his-
tological featuresand serum levels of liver enzymes.
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(Figure 2) H&E staining showing liver histopathology of A: control; B and C

e
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D: HFD
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group;

Cv, central vein; LA, lipid accumulation, NC, necrotic cells; LC, Lymphocytic cell; Bar = 20 um.400X.

In support of our findings, administrationof HFD sim-
ultaneously with PPE for eight weeks could provide a
useful means to improve liver function via reducing
ALT and AST serum lewvels, as well as abolishing he-
patic damage and hyperlipidaemia 1, Likewise, the
hepatoprotective effect of PPE has also been demon-
stratedin rat liver injury triggered by carbon tetrachlo-
ride, which is an efficient toxin used to induce liver
pathological lesions that closely resemble hepatic fea
tures of NAFLD (22, Moreower, the consumption of
cupcakes fortified with PPE resulted in a substantial
decline in body weight, as well as in serum lewels of
lipid profiles and hepatic enzymes. Accordingly, PPE
could apparently be considered as a natural agent that
protects against obesity, hyperlipidaemia and liver
damage 23,

In the above cited studies, evaluation of the onset and
progression of HFD-induced NAFLD was preferen-
tially conducted using rat models, including albino
wistar rats 19 and Sprague-Dawley rats (11:23), How-
ever, it is worth mentioning that rats are significantly
different from humans, especially interms of gene ex-
pressionas well as activity levels of certain genes as-
sociated with hepatic lipid metabolism. Consequently,
the disease pathogenesis inthese rodents may not truly
mimic that of human situation @4, The use of guinea
pigs as a realistic model for the demonstration of diet-
induced fatty liver has strongly been recommended.
Indeed, the striking similarities between these animals
and humans, particularly in terms of hepatic lipopro-
tein mechanism and enzyme activities, further
strengthens the prospect of being a more reliable

model for exploring NAFLD aetiology and potential
interventions (24.25.26),

The hyperlipidemia observed in the HFD group can
unsurprisingly be attributable to the imbalance be-
tween high energy intake and energy expenditure @9,
Palatable food is linked to activation of the brain’s do-
pamine reward system implicated in food craving be-
havior @28), Furthermore, leptin is an adipose-derived
hormone that is assumed to play a part in the develop-
ment of obesity and NAFLD, probably via decreasing
food intake and promoting energy expenditure.
NAFLD has been shown to be associatedwith elevated
leptin levels, suggesting the potential of leptin re-
sistance (29). Although the current study did not meas-
ure serum levels of leptin, it appears that it contributes
to the anti-obesity and hepatoprotective properties of
PPE throughout improving leptin sensitivity in the
treated animals. In support of this, four weeks supple-
mentationwith pomegranate juice was associatedwith
a remarkable reduction in serum leptin levels in rats
susceptible to HFD-induced obesity 39, This perspec-
tive may suggest an interesting avenue for further re-
search.

When owerproduction of reactive oxygen species
(ROS) is accompanied by insufficient antioxidant de-
fence, a state of oxidative stress arises leading to ex-
cessive cellular damage ©b. Oxidative stress has
stronglybeen suggestedto play a vital role inthe onset
and progression of NAFLD. In this regard, patients
with stenosis and metabolic syndrome exhibited
higher lipid peroxides as well as lower vitamin C and
alpha-tocopherol serum levels compared to their nor-
mal peers ©2), Furthermore, the extent of oxidative
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stress, as evaluated by measuring nitrite, superoxide
dismutase, and catalase activities, has been shown to
differ significantly based on the disease sewverity and
histological variabilities ¢3). In NAFLD, the hepatic
accumulation of triglycerides is primarily due to in-
creased rate of free fatty acid (FFA) fluxes to the liver
(34, An overload of FFAs into the hepatocytes triggers
the synthesis of highly reactive free radicals via both
over-reduction of the mitochondrial electron transport
chain and peroxisomal oxidation (39, In this study, for
weeks administration of PPE to animals with NAFLD
resultedina substantial improvementin liver function.
Although the exact mechanism by which PPE offers
hepatoprotection is unknown, there is growing evi-
dence to suggest that pomegranate peel possess
stronger antioxidant properties than most other bioac-
tive constituents of the human diet (8), The potent an-
tioxidant activity of the pomegranate peel is attributa-
ble to it high contents of phenolic and flavonoid com-
pounds, which are known to have powerful scaveng-
ing capacities for ROS (36.37), For greater understand-
ing of the underlying mechanisms, future studies
should include assessment of additional lipid profile
and oxidative stress biomarkers.

In conclusion, the present study clearly demonstrates
the potential hypolipidemic, and hepatoprotective ef-
fects of the aqueous PPE. While further studiesare re-
quired to shed more light on the underlying molecular
mechanisms, these findings may provide the founda-
tion for further nutritional and therapeutic develop-
ments.
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ABSTRACT
EMMPRIN is a widely distributed cell surface glycoprotein that belongs to immunoglobulin (Ig) super family. It is
inducing the production of extracellular matrix metalloproteinase (MMP) enzymes and play important role in angio-
genesis via stimulation of vascular endothelial growth factor (VEGF). The aim of the present work is to evaluate and
asses the expression of extracellular matrix metalloproteinase inducer (EMMPRIN) in oral squamous cell carcinomas
and to compare the expression of extracellular matrix metalloproteinase inducer (EMMPRIN) in different types of
oral squamous cell carcinomas. Thirty diagnosed cases of Oral squamous cell carcinoma (OSCC) were selected and
immunohistochemistry was performed for EMMPRIN. All cases showed positive EMMPRIN expression with differ-
ent intensity. This study concluded that the elevated expression of EMMPRIN levels correlate with tumor prolifera-

tion, angiogenesis, metastasis and invasion.

KEY WORDS: Oral squamous cell carcinoma (OSCC), EMMPRIN.

INTRODUCTION
Oral squamous cell carcinoma (OSCC) is the sixth most
common malignancy worldwide with an estimated 211,500
new cases per year (2.6% of all cancers) and ower 120,000
deaths every year®. The etiology of oral cancer is multi-fac-
torial, with multiple carcinogenic agents affecting the oral
mucosa®.
EMMPRIN is awidely distributed cell surface glycoprotein
that belongs to immunoglobulin (lg) super family®). It is ex-
pressed in numerous cells; including platelets, fibroblasts, T-
lymphocytes and especially in cancer cellsé.
The major function of EMMPRIN has been implicated in
many biological functions, such as; inthe deweloping nerv-
ous system®, embryo implantation, spermatogenesis® reti-
nal development®, and in immune cell activation®. Ele-
vated EMMPRIN expression lewels correlate with tumor
proliferation, angiogenesis, metastasis and invesion®213). It
wes found that over expression of EMMPRIN / CD147 in
cancer tissues is associated with poor prognosis of patients
with several types of solid tumors®4).
The number of studies focusing on EMMPRIN expression
in oral squamous cell carcinoma (OSCC) is limited, so the
aim of the present study is to detect the expression of
EMMPRIN immunohistochemically in different oral squa-
mous cell carcinoma (OSCC) and to compare between
them.

MATERIALS AND METHODS

Biopsies:

Thirty patients clinically diagnosed with OSCC were
selected from the Cranio-Maxillofacial and Plastic Sur-
gery Departmentat the Faculty of Dentistry, Alexandria
University. a written informed consent was taken from
all the patients and 10 patients agreed to be photo-
graphed before surgery. Biopsies were taken from the
tumor tissue and fixed in 10% neutral buffered forma-
lin, processed and embedded in paraffin wax using the
conventional procedures. Serial sections of 3-4 um

thick were placed on glass slides and stained using he-
matoxylin and eosin (H&E) for routine histopathologi-
cal examination.

Immunohistochemical staining of EMMPRIN:
Immunohistochemical marker of primary rabbit polyclonal
antibody EMMPRIN Glut 1 Cat. # E2260-03 (0.5 ml), (US
Biological life science) wes used. Strept-Avidin Biotin-
peroxiadase complex method (LSAB) wes used. Serial sec-
tions 4-5 um thick were taken from the previously used for
H&E blocks. The slide will be mounted on poly-L-lysine
coated glass slides. Two sections will be obtained for the pos-
itive test slides and third one for the negative control by omit-
ting the primary antibody. The tissue sections were deparaf-
finized in xylene, rehydrated in graded ethanol and incubated
in 0.3% hydrogen peroxide solution to block the endogenous
peroxidase. The specimens were weshed with an appropri-
ately characterized, diluted and were incubated with the pri-
mary antibody of EMMPRIN. Exposure to biotinylated link
antibody and labeled streptavidin-biotin-peroxidase complex
wes done to bind the primary antibody. Staining wes com-
pleted by incubation in substrate-chromogen solution and he-
matoxylin counter stain. Immuno-expression of EMMPRIN
will be evaluated by using image analyzer to ewveluate both
mean area percent and mean optical density.

The results were recorded and statistically analyzed using
(ANOVA) test.

RESULTS

In the presentwork, a total of 30 patients with OSCC
were included. The patients’ age ranged between 30
and 76 with a mean of (58.1years). Twenty patients
(66.6%) were males and ten patients (33.3%) were fe-
males. As regards to location, the most common site
of occurrence was the alveolar ridge, 15cases (50%),
followed by the lateral side of the tongue 10 cases
(33.3%) and the buccal mucosab cases (16.6%).
Clinical data regarding the site of the lesion s pre-
sented in the (table 1).
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(Table 1) Clinical Data of Squamous Cell Carcinoma Cases According to the Location.

Presence of Lymph

Diagnosis Age (y)/sex Location Node Metastatic De posits
Poorly differentiated squamous cell carcinoma 30/F Alveolar ridge X
Well differentiated squamous cell carcinoma 75/M Alveolar ridge N
Poorly differentiated squamous cell carcinoma 60/M Alveolar ridge X
Moderate differentiated squamous cell carcinoma 72IM Alveolar ridge X
Moderate differentiated squamous cell carcinoma 70/M Alveolar ridge X
Well differentiated squamous cell carcinoma 73IM Alveolar ridge X
Well differentiated squamous cell carcinoma 63/F Tongue X
Poorly differentiated squamous cell carcinoma 64//F Tongue X
Moderate differentiated squamous cell carcinoma 33/F Tongue X
Well differentiated squamous cell carcinoma 5UM Tongue X
Moderate differentiated squamous cell carcinoma 35/F Tongue X
Poorly differentiated squamous cell carcinoma 76/M Buccal mucosa X
Moderate differentiated Squamous cell carcinoma 50/F Buccal mucosa N
Moderate differentiated squamous cell carcinoma 59/M Buccal mucosa X
Well differentiated squamous cell carcinoma 61/F Palatal mucosa X

Immunohistochemical Results:

In the present immunohistochemical study, routinely for-
malin fixed, paraffin-embedded 30 patients with OSCC
biopsies were used. This was done to detect the extracel-
lular matrix metalloproteinase inducer (EMMPRIN) ex-
pression along with the normal control.

The intensity of immunostaining of EMMPRIN was cal-
culated in terms of mean area percentand mean optical
density by the computer image analyzer.

Pattern of EMMPRIN Immunostaining in Normal
Control Sections:
All biopsies of normal oral mucosa (no=2) Showed pos-
itive immunosignals for EMMPRIN which is limited in
the basal cell layer.

Pattern of EMMPRIN Immunostaining in Squa-
mous Cell Carcinomas:

EMMPRIN expressionwas analyzed in 30 squamous
cell carcinomabiopsies. They all showed positive ex-
pression.

Well differentiated SCC (n=10) showed diffuse posi-
tive cytoplasmic immunosignals of EMMPRIN in the
malignant epithelial cells forming the keratin pearls,
while the nuclei were free from any reaction (fig.a)
Moderately differentiated SCC (n=8) showed positive
cytoplasmic immunoreaction of EMMPRIN. The ana-
plastic cells formed epithelial nest, which demon-
strated membranous, sometimes perinuclear im-
munosignals, the nuclei were free from any reaction
(fig.b) In the poorly differentiated SCC cases (n=7)the
intense cytoplasmic EMMPRIN immunopositivity

was detectedinthe highly anaplastic malignant epithe-
lial cells. It showed different abnormal mitotic figures
(fig.c) The metastatic lymph nodes (n=5) of SCC re-
vealed strong positive diffuse immunosignals of
EMMPRIN within keratin pearls (fig.d).

Correlating EMMPRIN Immunoexpression in Differ-
ent Grades of Squamous Cell Carcinoma:

Comparing different grades of squamous cell carcinomas
(SCC) and metastatic lymph node of squamous cell carci-
noma according to the area percent of EMMPRIN immuno-
expression wes done. The greatest mean value wes in meta-
static lymph node of sguamous cell carcinoma
(80.66+11.05) and the lowest value wes in well differenti-
ated SCC (61.85+1.678). ANOVA test revealed a statisti-
cally significant difference (p=0.003). Tukey’s post hoc test
revealed no significant difference between moderately or
poorly differentiated squamous cell carcinoma and meta-
static lymph node of squamous cell carcinoma, (table 2),
(figure 1).

Comparing different grades of squamous cell carcinomas
(SCC) and metastatic lymph node of squamous cell carci-
noma according to the optical density of EMMPRIN immu-
noexpression wes done. The greatest mean value wes in
metastatic lymph node of squamous cell carcinoma
(83.49+7.32) and the lowest value wes inwell differentiated
SCC (59.81+13.59). ANOVA test revealed a statistically
significant difference (p=0.034). Tukey’s post hoc test re-
wealed no significant difference between moderately or
poorly differentiated squamous cell carcinoma and meta-
static lymph node of squamous cell carcinoma. (Table 3)and
(figure 2).

(Table 2) Comparison between Different Histological Types of Squamous Cell Carcinomas (SCC) according to the Mean Area

Percent of EMMPRIN immunoexpression using ANOVA Test.

Well diffe rentiated Moderate differentiated Poorly diffe rentiated Metastatic lymph node of
SCC (4 cases) SCC (5 cases) SCC (4 cases) SCC (2 cases)
Mean £SD 61.85a+1.68 73.55b+6.12 79.28b+3.66 80.66b+11.05
F value 8.85
P value 0.003*
*statistically significant
Tukey’s post hoc test: means with different superscript lettersare significantly different
MMSJ Vol.4 Issue.2 (Winter 2021) www.misuratau.edu.ly /journal/mmsj 8
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(Figure 1) Column Chart Showing the Mean Area Percent of EMMPRIN
Immunoexpression in Different Histological Types of Squamous Cell Carcinomas.

(Table 3) Comparison between Different Histological Types of Squamous Cell Carcinomas according to the Mean Optical Density
of EMMPRIN Immunoexpression using ANOVA Test.

Well differentiated Moderate differentiated Poorly differentiated Metastatic lymph node of
SCC (4 cases) SCC (5 cases) SCC (4 cases) SCC (2 cases)
Mean £SD 59.812+13.59 74.412 45,07 76.512 b+6.15 83.490+7.32
F value | 4.156
P value | 0.034*

*statistically significant
Tukey’s post hoc test: means with different superscript letters are significantly different.
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(Figure 2) Column Chart Showing the Mean Optical Density of EMMPRIN
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Immuncexpression in Different Histological Types of Squamous Cell Carcinomes.
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(Figure 3)

(a) Well Differentiated Squamous Cell Carcinoma Showing Diffuse Positive Cytoplasmic Immunosignals of EMMPRIN in the
Malignant Epithelial Cells Forming the Keratin Pearls and Epithelial Nests. (x100).
(b) Moderate Differentiated Squamous Cell Carcinoma Demonstrating Evident Positive Immunoreaction of EMMPRIN in All the

Malignant Cell Nests. (x400).

(c) poorly Differentiated Squamous Cell Carcinoma Revealing Positive Intense Cytoplasmic Immunosignals in the Anaplastic
Epithelial Cells. Note the Abnormal Mitotic Figures (Arrows). (x1000)
(d) Metastatic Lymph Node of Well Differentiated Squamous Cell Carcinoma Revealing Strong Positive Diffuse Immunosignals

of EMMPRIN within Keratin Pearls (x32).

DISCUSSION
Oral cancer remains a major public health problem
with almost 300,000 new cases worldwide(1:15). New
insights in cancer diagnosis and therapy have not
changed significantly, during the last decades the sur-
vival rate for oral cancer is around 50%5). Oral tu-
morigenesis is amultistep process caused by accumu-
lation of multiple genetic and epigenetic alterations.
The comprehension of the molecular pathways in-
volved in this process may originate special biological
markers able to differentiate tumors with a more or
less aggressive behavior. These markers may contrib-
ute to identify and stratify patients with greater preci-
sionto the most appropriate treatment plan(t6),
The present study included 30 cases oral squamous
cell carcinoma;the age range of these patients was be-
tween (30-76 years) with a mean age 58 years. It has
been acceptedfora long time that SCCs are associated
with old age(t7.18),
In this research, the encountered squamous cell carci-
noma cases showed that the alveolar ridge was the
most prevalent site of occurrence, followed by the
tongue and the buccal mucosa. This may be due to the
poor oral hygiene of the presented cases. This is in ac-
cordance with Effiom et al9),

An increasingbody of evidence suggests that extracel-
lular matrix metalloproteinase inducer (EMMPRIN), a
transmembrane glycoprotein present on the surface of
tumor cells modulates key steps of the metastatic cas-
cade. Therefore, might play a crucial role in the pro-
gression of carcinomas (%21, It induces angiogenesis,
tumor invasiveness and multidrug resistance depend-
ing on stimulation of VEGF and MMPs production
overcome ‘“natural” barriers, such as the basement
membrane and to spread locally and subsequently also
reach lymphatic and blood vessels and metastasize®@?.
It also elevates urokinase-type plasminogen activator
(uPA) that is important in tumor progression(®),

In the present research, control sections included nor-
mal mucosa and squamous cell papilloma. All the ex-
amined normal mucosa specimens showed only posi-
tive cytoplasmic EMMPRIN immunosignals in the ba-
sal cell layer. This is consistent with the findings re-
ported by, Riethdorf et al®, Siu et al@¥ and Ayva et
al®@), Vigneswaran et al(@9),

In the present study, EMMPRIN immunoexpression
was evaluated using the computer image analyzer. All
the examined squamous cell carcinoma cases revealed
high expressionof extracellular matrix metalloprotein-
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ase inducer. The expression was observed in cyto-
plasm and membrane of the malignant epithelial cells.
This is in concordance with other studies(2.2), Our
examined squamous cell carcinoma cases (moderate
and poorly differentiated type) as well as metastatic
SCC to lymph nodes showed statistically significant
overexpression of EMMPRIN more frequently than
the well differentiated type. This is in accordance with
Riethdorfetal.( This indicates that EMMPRIN might
play an important role in SCC progressionand inva-
sion.

In a recent study, conducted by Monteiro et al®@9, In
their work on squamous cell carcinomas, they found
that a positive association of EMMPRIN expression
with histological grade, where moderate and poorly
differentiated tumors presented EMMPRIN expres-
sion more often than well differentiated ones. They
also added that this glycoprotein overexpression oc-
cursat an early stepoforal carcinogenesis and contrib-
utes to oral tumorigenesis and that this marker may
serve as a reliable biological marker to identify high
risk subgroups@9). These findings agree with the find-
ings of the presentwork. It also suggests that increased
EMMPRIN expression could be anegative prognostic
factor in SCC.

Comparing different grades of squamous cell carcino-
mas (SCC) and metastatic lymph node of squamous
cell carcinoma according to the area percent of
EMMPRIN immunoexpression was done. The great-
est mean value was in metastatic lymph node of squa-
mous cell carcinoma and the lowest value was in well
differentiated SCC. Comparing different grades of
squamous cell carcinomas (SCC) and metastatic
lymph node of squamous cell carcinomaaccording to
the optical density of EMMPRIN immunoexpression
was done. The greatest mean value was in metastatic
lymph node of squamous cell carcinomaand the low-
est value was in well differentiated SCC. Moreovwer,
well, moderately and poorly differentiated SCC didn’t
significantly differ from each other. Well differenti-
ated SCC rewealed a significant difference from the
metastatic lymph node of squamous cell carcinoma
only. This in accordance with Zucker et alV, Na-
beshima et al®® and Huang et al®® studies, they re-
ported that EMMPRIN expressionis linked to a more
aggressive type of cancer. They found that over ex-
pression of EMMPRIN is a frequent and important
event inhead and neck cancer invasion and metastasis.
They also added that major function of such glycopro-
tein is to stimulate the synthesis of the extracellular
matrix metalloproteinase family.

CONCLUSIONS
Based on the results of the present study, expression of
EMMPRIN in moderate, poorly differentiated and
metastatic SCC was higher than well differentiated
ones. Therefore, it might play an important role in
SCC progression and invasion. Further studies with

larger sample size are required to clarify the correla-
tion between EMMPRIN expression and squamous
cell carcinomas (SCC).
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ABSTRACT
Iron deficiency anemia (IDA) is the most common type of anemia. Anemia is definedas a clinical condition char-
acterized by a reduction in hemoglobin concentration of blood or the number of red blood cells (RBCs) is poorly
below the normal. The present study was conducted to investigate about prevalence of iron deficiency anemiaamong
nursing students and elucidate the correlations between hemoglobin level, gender, physical signs, and clinical symp-
toms. Sixty-one students aged 18-30 years were selected randomly, during the period from April up to December
2018. Hemoglobin (Hb) level was measured for each respondent. Pearson correlationwas used to find a correlation
between Hb and other parameters. where P<0.05 was considered statistically significant. The results showed that,
there was 16% found to be suffering from anemia, when 28% of females had diagnosed low Hb levels with anemia.
A significant (P<0.05) correlation between Hb level, sex, pale-colored inside lower eyelids, general pallor and heart-
beat were detected. There were no significant (P>0.05) correlation between Hb level and sore mouth, anorexia, head-
ache occurrence, dizziness and breath shortness. It was detected that, the prevalence of mild anemia among nursing
students have been measured. The nutritional interventions such as change lifestyle, food fortification and diet diver-

sification should be recommended to prevent the occurrence of anemia complications.

KEY WORDS: Anemia, Hemoglobin, Misurata, Nursing, Students.

INTRODUCTION

Iron deficiency (ID) is the most common nutritional
deficiency worldwide and an important public health
problem, especially in developing countries. There is
no clear data about how many individuals are affected
by iron deficiency worldwide, but it is estimated that
ID is present in most of the pre-school children and
pregnant women in developing countries and at least
30-40% in developed countries when anemia is used
as an indirect indicator of ID. WHO is defines anemia
as Hb <130 g/L in men older than 15 years, 110 g/L
in pregnant women, and <120 g/L in non-pregnant
women older than age 15 years®2),

The prevalence of anemia increases with age and in
the hospital setting. Anemia decreases the capacity for
work and increases health care costs. Iron deficiency
is the predominant cause of anemia across countries
and in both sexes, with women more commonly af-
flicted. Iron deficiency is also associated with restless
legs syndrome (RLS), diminished quality of life, fa-
tigue, impaired cognitive function, and infertility, all
of which may occur inthe absence of anemia and may
be reversed with iron therapy©4:5:96),

ID and IDA are global health problems and common
medical conditions seeninevery day clinical practice.
Since anemia is the most important indicator of iron
deficiency, the terms ID and IDA are often used inter-
changeably. Howewer, ID may develop in the absence
of anemia and the tissues may be affected by this con-
dition. Iron deficiency is manifested in different
stages. If an ironrequirement is belowthe intake, iron
stores are reduced primarily. After the iron stores are
reduced, hemoglobin levels may stay normal for a

Correspondence and reprint request: Ayman Mustafa. Faculty of Nursing and
Health Sciences, Misurata University, P.O. Box: 2478, Misurata, Libya.
E-mail: aymanssw@hotmail.com

while which means that iron deficiency is observed in
the absence of anemia. At this time, only plasma ferri-
tin lewvels and plasma transferrin saturation are re-
duced. Negative iron balance which continues after
ironstores are exhausted is manifested with decreased
hemoglobin. Conclusively, a reduced body iron store
has been defined as ID and the worsening of this con-
ditionand development of anemiais definedas IDA®M.
Objectives of this study were to:

- Exam iron deficiency anemia amongst students of
nursing and health sciences.

- Measurement of prevalence of iron deficiency ane-
mia among students.

- Find out the relationship between hemoglobin level
versus physical signs, clinical symptoms and gender.

MATERIALS AND METHODS

Area of study:

Misuratais a city inthe MisurataDistrict innorthwest-
ernLibya, situated 187 km (116 mi) to the east
of Tripoli and 825 km (513 mi) west of Benghazi on
the Mediterranean coast near Cape Misurata. With a
population of about 281,000, it is the third-largest city
in Libya, after Tripoli and Benghazi. It is the capital
city of the Misurata District and has been called the
trade capital of Libya. It has lied at longitude is 32
0.377533"N and Latitude is 15°.092017"E. It located
is 7 meters' height, which is equal to 23 ft. above sea
level.

Researchdesign:
This is a descriptive study that used to determine the
knowledge, awareness about anemia occurrence
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among nursing students. The questionnaire was per-
sonally conducted to the student in Faculty Nursing
and Health Sciences, the survey was involved infor-
mation's about age, gender, blood transfusion, physi-
cal signs, and clinical symptoms, related to iron defi-
ciency anemia.

Study population:

All of the participants were informed with study pur-
pose, procedures, and significance. They were signed
the study consent forms. The study was approved by
the department board, and all procedures were fol-
lowed the ethical standards of the Misurata University.
The study was targeted the students of the Faculty of
Nursing and Health Sciences of Misurata University.
Sixty-one students aged18-30 years were selected ran-
domly as shown in (table 1).

Eligibility was determined through the following in-
clusioncriteria: 1) age 18—-30 years;2) non alcoholism
and nonuser of tobacco products;3) generally
healthy; 4) not pregnant or lactating in the past 6
month; 5) not clinically diagnosed with an eating dis-
order; 6) no metabolic, hormonal, and/or neural con-
ditions, diseases, or medications that influence metab-
olism or food intake; 7) no known bleeding disorders.

Study duration

The study was conducted within six months. From
April up to end of December 2018. The duration was
distributed among data collection, analysis and inter-
pretationand report writing.

Data collection and procedures:

Questionnaires

According to a population of the study, many students
from the Faculty Nursing and Health Sciences were
given a personal interview and a questionnaire after
that blood samples should be taken.

Blood samples collection and preparation

The 61 blood samples were obtained during the April
up to end of July 2018. When only one blood sample
was drawn out from each interviewed student. 2.5 ml
of blood sample was drawn out into an anticoagulant
tube and caped loosely. Each tubes containing a 2.5
(EDTA) Ethylene Di Amine Tetra Acetic Acid. All
blood samples were collected and transferred immedi-
ately to laboratory analysis.

Blood analysis

In the laboratory, 61 of EDTA blood samples were
used to analyze complete blood count (CBC). The
analysis was done using the Sysmex Automated He-
matology Analyzer device (XK-21N-2012) made in
German. Respondents were classified according to the
hemoglobin level.

Data quality management

A structured questionnaire was prepared by English
and translatedinto Arabic language. The pre-testofthe
questionnaire was done before actual data collectionto
see for accuracy and response and to estimate which
time it is needed.

Statistical analysis

To perform calculations for statistical analysis, SPSS
Statistical Version 18 and Graphs were used. The de-
scriptive statistical methodwas representedin the Fre-
quency and Percent as well as Pie Chart. Pearson cor-
relation was used to study the relationship between
two variables. It is significant if P-value is less than
0.05.

RESULTS AND DISCUSSION

The prevalence of anemia is an important health indi-
cator when it is used with other measurements of iron
status, hemoglobin concentration can provide infor-
mation about the severity of irondeficiency. The phys-
ical, clinical and laboratory measurements have been
taken directly. The data were collected according to
specified criteria of eligibility. As it is shown in (ta-
ble 1). The distribution of study samples according to
age groups and gender, it is indicating the majority of
respondents about 45 out of 61 were attributed to age
group (18-20). Whereas, other students of age groups
(21-23), (24-26) and (27-30) were recorded 21%, 3%,
and 2% respectively. The majority of respondents as
male, they were 52% whereas, female 48% of the total
of 61 samples.

(Table 1) Distribution of study sample by age and gender

Age Frequency Percent
18-20 45 74%
21-23 13 21%
24-26 2 3%
27-30 1 2%
Total 61 100%
Distribution of study sample by gender

Male 32 52%
Female 29 48%

(Table 2) shows the classification of population study
according to hemoglobin level. Generally, the results
showed that the majority 51 students were classified
normal individuals at the normal level of hemoglobin
compared to 10 of students were classified abnormal
individuals, those have less hemoglobinthan the nor-
mal level according to WHO criteria of hemoglobin
level classification. While, the results indicated that
the proportion 2 males, those who have less than nor-
mal hemoglobin level compared to that proportion 8
females those who have less hemoglobin than the nor-
mal level. The results revealed that there is a signifi-
cant (P<0.05) correlationbetweenHb level and gender
groups. This data is finding that the proportion of
cases of anemia related to iron deficiency differs
among age groups. Correspondence to our study, data
from Yemen and India found a higher prevalence of
IDA in girls than boys. This proportion reached more
than 60% among women of reproductive age versus
only 15% in women aged 50 to 74. Iron deficiency
anemia is the main type of anemia in younger
women@®),

MM SJ Vol.4 Issue.2 (Winter 2021)

http :/Aww.misuratau.edu.ly/journal/mmsj/ 14


http://www.misuratau.edu.ly/journal/mmsj/

Ayman Mustafa

Prevalence of Iron Deficiency Anemia (IDA) amongst Nursing Students of Misurata University, Libya

(Table 2) Classification of population study among hemo-
globin level.

. All Sample| Male Female

Hemoglobin level
Frequency|Frequency [Frequency
Normal 51 30 (60%) | 21(40%)
Abnormal 10 2 (20%) 8 (80%)
N 61 32 (53%) | 29 (47%)
The relationship between Hb and gender

Pearson Correlation 0.0678 0.480 0.072
P-value 0.000 0.922 0.041

(P<0.05) indicates a significant correlation between two
factors.

(Table 3) shows the distribution of samples according
to the general pallor. The results showed that account
12 students with pallor while 49students, they have not
pallor of all samples. Whereas the account male and
female were 3 and 9 respectively, those regardingpale
skin cases have seen in this survey. The relationship
between hemoglobin level and general pallor among
students, the results have shown that a significant
(P<0.05) correlation between Hb level and pallor skin
of all samples. Whereas, there is no significant
(P>0.05) correlation regarding male and female sam-
ples. These findings are agreed to (), stated that, since
the majority of iron in the body is used for the synthe-
sis of hemoglobin, the most important finding of iron
deficiency is anemia. In iron deficiency anemia, clini-
cal findings secondary to anemia may be found as in
all anemias or the diagnosis can be made during labor-
atory investigations in the absence of any clinical find-
ing. This paleness in people with iron deficiency can
appear all over the body, or it can be limited to one
area, such as the face, gums, inside of the lips or lower
eyelids and even the nails(®,

(Table 3) Distribution of Hb level and General pallor be-
tween samples.

All Sample | Male Female
General pallor

Frequency [Frequency|Frequency
No 49 29 (60%) | 20 (40%)
Yes 12 3(30%) | 9 (70%)
N 61 32 (53%) | 29 (47%)

The relationship between Hb and General Pallor

Pearson Correlation 0.384 0.232 |0.363
P-value 0.002 0.202 [0.053

(P<0.05) indicates a significant correlation between two
factors.

(Table 4) shows the distribution of samples with the
pale-colored inside lower eyelids, so the results
showed that about 10 students, those who have pale
inside eyelid compare to other populations have nor-
mal color inside lower eyelids. The low proportion of
female, who have pale-colored inside lower eyelids
comparedwith afemale, who have normal color inside
lower eyelids. The results of this study revealed that,
there is a significant (P<0.05) correlation between he-
moglobin level and pale-colored inside lower eyelids
among all samples of the study population. Whereas,
a significant difference (P<0.05) between hemoglobin
level and pale-colored inside lower eyelids among the

samples of female but a no significant (P>0.05) be-
tween hemoglobin level and pale-colored inside lower
eyelids among the samples of the male in the current
study. This finding is closed to that pale skin and pale
coloring of the inside of the lower eyelids are other
common signs of iron deficiency anemia(t0),

(Table 4) Study of pale-colored inside lower eyelids in the
study samples

o AllSam- | praie | Female
Pale inside lowereye- ple
ids Frequency Fre- Fre-
guency | quency
No 51 30 (60%) | 21 (40%)
Yes 10 2 (20%) | 8 (80%)
N 61 32 (53%) | 29 (47%)
The relationship between Hb and pale-colored inside lower
eyelids
Pearson Correlation 0.317 0.380 0.042
P-value 0.013 0.827 0.032

(P<0.05) indicates a significant correlation between two
factors.

(Table 5) shows the distribution of mouth soreness
among the study population. The results showed the
majority of students haven’t mouth soreness, only 7
students have complained from the soreness of the
mouth, but the majority of male and female, those who
haven’t mouth soreness. Whereas, the result revealed
that there is no significant (P>0.05) correlation be-
tween hemoglobinlevel and mouth sorenessamongall
populations study. This finding agreed with that, low
hemoglobin in iron deficiency case can cause the
tongue to become pale, while lower levels of myoglo-
bin can cause it to become sore, smooth and swollen.
A sore, swollen or strangely smooth tongue can be a
sign of iron-deficiency anemia. Cracks on the corners
of the mouth can also be a sign@.

(Table 5) distribution of Mouth Soreness among the study
population.

All Sample | Male Female
Mouth Soreness

Frequency |[Frequency|Frequency
No 54 28 (52%) | 26 (48%)
Yes 7 4 (57%) | 3(43%)
N 61 32 (53%) | 29 (47%)

The relationship between Hb and Mouth Soreness

Pearson Correlation 0.032 0.089 0.053
P-value 0.807 0.629 0.784

(P<0.05) indicates a significant correlation between two
factors.

(Table 6) shows the distribution of samples according
todizziness occurrence. The results showedthe 22 stu-
dents have been complained from dizziness occur-
rence when the majority of students were no feeling
with dizziness during the study day. The majority of
males haven't dizziness occurrence compared to the
majority of females, those who have been complained
from dizziness occurrence during a day. Whereas, the
result revealed that there is no significant correlation
between hemoglobin level and dizziness occurrence
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among all students in this study. Headaches and dizzi-
ness could be a sign of iron deficiency. The lack of
hemoglobin means not enough oxygen reaches the
brain, causing its blood vessels to swell and create
pressure(?),

(Table 6) Samples distribution of Dizziness occurrence.

. All Sample Male Female
Dizziness
Frequency | Frequency |Frequency
No 39 26 (67%) 13 (33%)
Yes 22 6 (29%) 16 (71%)
N 61 32 (53%) | 29 (47%)
The relationship between Hb and Dizziness

oarsan Core- | 0,45 0.097 0.070
ation
[ P-value 0.057 0.599 0.720

(P<0.05) indicates asignificant correlation between two fac-
tors.

(Table 7) shows the distribution of samples according
to breath shortness. The results showedthe 20 students
have complained of breath shortness when the major-
ity 41 of students were not complained, but the major-
ity of amale were no complainedwith breath shortness
comparedto 11 females inthe same case. Whereas, the
result appeared there is no significant (P>0.05) corre-
lation between hemoglobin level and breath shortness
among all populations in this study. Shortness of
breath is a symptom of iron deficiency anemia since
low hemoglobin levels mean the body isn't able to
transport oxygen to muscles and tissues effectively.
This means your muscles won’t get enough oxygen to
do normal activities, such as walking3).

(Table 7) Shortness of breath among study population.

All Sample Male Female
Shortness
Frequency | Frequency |Frequency
No 41 23 (55%) | 18 (45%)
Yes 20 9 (45%) 11 (55%)
N 61 32 (53%) | 29 (47%)
The relationship between Hb and shortness
Pearson Corre- 5 139 0.026 0.257
lation
[ P-value 0.284 0.888 0.179

(P<0.05) indicates a significant correlation between two
factors.

(Table 8) the results showed that the 29 of students
have been complainedfromheadache occurs whenthe
32 students have not complained, but the majority of a
male was not complained about headache occurrence
comparedto majority 69% of female proportion, those
who have been always complained from headache oc-
currence during the study. Whereas, the result indi-
cated that there is no significant (P>0.05) correlation
between hemoglobin level and headache occurrence
among all populations inthis study. The finding of the
current study agreed that in iron deficiency cases, low
levels of hemoglobinin red blood cells mean that not
enough oxygen can reach the brain. As aresult, blood
vessels in the brain can swell, causing pressure and
headaches(12).

(Table 8) Distribution of study population with of headache
occurrence.

Headache oc- | All Sample Male Female
currence Frequency | Frequency [Frequency
No 32 23 (70%) 9 (30%)
Yes 29 9 (31%) 20 (69%)
N 61 32 (53%) | 29 (53%)
The relationship between Hb and Headache
Pearson Corre-
ation 0.220 0.087 0.084
P-value 0.089 0.634 0.666

(P<0.05) indicates a significant correlation between two
factors.

In (table 9) the results appeared that the 26 students
have complained from anorexia when the 35 students
were normal appetite, the majority 72% of male was
no anorexiacompared to majority 59% of female pro-
portion those who have been complained from ano-
rexia during this survey. Whereas, the result revealed
there is no significant (P>0.05) correlation between
hemoglobin level and anorexia among all populations
in this study. But anorexia may be related to body
weight. Anorexia is an eating disorder characterized
by significant and potentially health-affecting weight
loss. People with anorexia voluntarily refuse to eat be-
cause they are continually concerned about their
weight. The present study findings tended with that
IDA is the most popular type of anemia and can occur
in those with the eating disorder anorexia®.

(Table 9) Distribution of Anorexia among the study popu-
lation.

. All Sample Male Female

Anorexia
Frequency | Frequency |Frequency

No 35 23 (66%) 12 (44%)
Yes 26 9 (35%) 17 (65%)
N 61 32 (53%) | 29 (47%)

The relationship between Hb and Anorexia
Pearson Corre-| 4 519 0.098 0.164
ation
P-value 0.089 0.595 0.395

(P<0.05) indicates a significant correlation between two
factors.

(Table 10)shows the distributionof heartbeat disorder
in the study population. The results showed the major-
ity 74% of students were normal heart beating, when
the 26% of students have complained about heat beat
disorder, so among gender group the majority 94% of
male and 52% of female proportion, those who have
normal heart beating but considerable proportion 48%
of female, who have been heartbeatdisorder. Whereas,
the result revealed that there is a significant (P<0.05)
correlation between hemoglobin level and heartbeat
disorder amongall populationin this study. The results
of the present study matched to that, in cases of iron
deficiency, the heart has to work extra hard to
transport oxygen around the body. This can lead to ir-
regular or fast heartbeats and even heart murmurs, an
enlarged heart or heart failure%),
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(Table 10) distribution of study population according to
Heart Beat Disorder.

Heartbeat Dis{ All Sample Male Female
order Frequency | Frequency |Frequency
No 45 30 (78%) 15 (22%)
Yes 16 2 (12%) 14 (88%)
N 61 32 (53%) | 29 (53%)
The relationship between Hb and Heart Beat Disorder

Pearson Corre-
lation 0.390 0.001 0.196
[ P-value 0.002 0.995 0.309

(P<0.05) indicates a significant correlation between two
factors.

Conclusion and Recommendations

In this study, concluded that the prevalence of IDA
among nursing and health sciences students have been
measured using several assessment methods, also
found a substantial prevalence of lowhemoglobin lev-
elswas 16% as general. Greater proportion of female
was suffering from low Hb level rather than that in
male, which considered mild IDA should be appreci-
ated according to the WHO criteriarepresents an ‘ane-
mia classification'. In addition, in this study found a
substantial prevalence of clinical symptoms as breath
shortness, dizziness, headache and heartbeat disorder.
Physical signs such as general pallor, mouth soreness,
pale-colored inside lower eyelids have appeared
among IDA suffering students. There was evidence
concerningthe significant correlation between sex and
IDA in students. Correspondence to our study, data
from Yemen and India found a higher prevalence of
IDA in girls than boys.

Anemia treatment plans often include improve dietary
patternsand change eating behavior. The bestdietplan
for anemiaincludes intake foods richiniron and other
vitamins essential to hemoglobin and red blood cell
production. It should also include foods that help your
body absorb iron better such as animal products. It is
preferable to perform a periodic detection every 6
months for the early detectionand treatment of anemia
before the condition.
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ABSTRACT
This study was performed to investigate the prevalence of Vitamin D insufficiency and its associated risk factors
among pregnant women in selected clinics in Misurata, Libya for the month of March 2018. A total of 90 pregnant
women were included in this study. a self-made questionnaire was designed to gather data. The data gathered were
classified, tabulated and analyzed using descriptive statistics. Fifty five percent of the respondents had insufficient
vitamin D (serum concentration 25 (OH) D level < 30 ng/ml ), Most of the respondents are aged 15-25 years old and
are in college level, with fair skin and sometimes exposed to sunlight in the mid-day with less than one hour, some-
times use of sunscreen cream. In terms of dietary information, most of the respondents had regular intake of milk,
omega 3 fish oil, Vitamin D and calcium supplements. Despite the increasing awareness of the importance of vitamin
D in the recent period, and although pregnant women in Misurata hospitals are generally subjected to a course of

supplements, but suboptimal levels of vitamin D is still common.

KEYWORDS: Vitamin D, insufficiency, risk factors, pregnant women.

INTRODUCTION
Maternal vitamin D insufficiency is thought to be
common among pregnant women. Vitamin D supple-
mentation during pregnancy has been suggested to
protect against adverse pregnancy outcome such as
pre-eclampsia, lowbirthweight and preterm births®,
On the other hand, Maternal vitamin D insufficiency
is associated with childhood rickets(® and childhood
wheezing®. Maternal vitamin D insufficiency is com-
mon in mothers with highly pigmented skin.(?Women
who used vitamin D-containing supplements had
higher vitamin D status than in non-supplementusers.
Howewer, vitamin D insufficiency was still evident
even with supplemental use. Given the potential con-
sequences of hypovitaminosis D on health outcomes,
vitamin D supplementation, possibly at higher doses
than currently available, is needed to improve mater-
nal vitamin D status .
Indeed, vitamin D regulates >1000 human genes, and
vitamin D receptorsare foundin mosttissues and cells
throughout the body(®). Accordingly, in utero or early
life vitamin D insufficiency has been linked to in-
creased risk of respiratory infection,* type 1 diabe-
tes, &6 multiple sclerosis, schizophrenia, -8 and
even placental developmentand function.® VitaminD
insufficiency inadults has also been linked to cardio-
vascular disease,(19 upper respiratory tract infec-
tion,(D cancer,(1213) and Cardiovascular Disease®.
While relatively small amounts of vitamin D prevent
nutritional rickets, larger doses and higher serum 25-
hydroxyvitamin D (25[OH]D) levels appear necessary
for optimal general health outcomes(®,
The mostabundant circulatingbiomarker of vitamin D
status is 25-hydroxyvitamin D (25(OH)D), which also
has a longer half-life 25 days) comparedto the active
metabolite; 1,25-dihydroxyvitamin D (7 h).(9) Vita-
min D is acquired in three ways; from sun exposure,
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diet and supplements, the greatest proportion is ob-
tained from sun exposure. 7) however,

Vitamin D deficiency and insufficiency are highly
prevalent during pregnancy in some sun-rich areas
such as India®8.19), South Carolina?®, Saudi Arabia®
. The most important source of vitamin D is the skin
synthesis of the vitamin by UV B solar radiation(®),
Any processthat reduces UV B photons from entering
the epidermis will diminish cholecalciferol (vitamin
D3) production. The skin pigment melanin absorbs
UV B photons and can reduce vitamin D-3 synthesis
by more than 90% (23),

Recently, vitamin D supplements have been used by
high rate of pregnant women in Misurata, considering
that the latitude of Misuratais (31.3478° N), this study
was conductedto investigate the prevalence of vitamin
D insufficiency among a sample of Libyan pregnant
women in selected hospitals in Misurata. The results
will reflect the possible success achieved to improwe
vitamin D status. Moreover, the study aimed to deter-
mine factors associated with vitamin D status during
pregnancy.

MATERIALS AND METHODS
Research Design and Respondents:
The study employed a descriptive research design
mainly because the present investigation is descriptive
in nature. The main purpose of the study is to deter-
mine and identify the prevalence of Vitamin D insuf-
ficiencyand itsassociatedrisk factors amongpregnant
women in selected clinics in Misurata, Libya.
Descriptive research design is appropriate for this
study since it used procedures in quantitative research
inwhich the researcher administersasurvey ora ques-
tionnaire in collecting data from the respondents.
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The respondents of the study were pregnant women in
selected clinicsin Misurata, Libya. A total of 90 preg-
nant women were included in this study during the
month of March2018.

Data collection and statistical analysis:

The data needed in this study were gathered with the
use of a self-made questionnaire. a questionnaire was
formulated to reflect the prevalence of Vitamin D in-
sufficiency and its associated risk factors among preg-
nant women. It included 6 questions and 2 tables for
the respondents to answer and explained in local dia-
lect.

A letter requesting for a permit to conduct the study
was submittedto the head nurse who was subsequently
approved. a permitwas secured from the clinic which
includesthe reading of the patient's file in orderto gain
more information on patient's profile. The data gath-
eredwere classified, tabulated and analyzed using de-
scriptive statistics. These were utilized to derive pro-
files and established frequency distributions in the
presentation of the prevalence of Vitamin D insuffi-
ciencyand its associated risk factors among pregnant
women. The statistical tools used were tally, fre-
quency, count, and percentage (table 1) and (table 2).

RESULTS

In total, 90 pregnant women were participants in the
currentstudy. Vitamin D insufficiency (serumconcen-
tration of 25(OH)D <30 ng/ml) was reported in about
(55%) of them, while the rest which is about (45%)
had Vitamin D sufficiency (serum concentration of
25(0OH)D>30 ng/ml).vitamin D insufficiency was de-
fined as a 25(OH)D concentration of 30 ng/mL or
less@4. (56%) of respondents were aged 15-25 years
and (98%) of them are living in Misurata, (40%) in
their Second trimester, moreover the majority of re-
spondents were house wives (62%), (41%) were at the
university level, and (47%) were fair skinned.

(Table 1) Profile of the Variables and lifestyle characteris-
tics and the prevalence of vitamin D insufficiency among
respondents.

respondents| Vitamin D insuffi-
Variables n (%) ciency (%)
N=90 N=49

Serum Concentration
25 (OH) D Level
<30 ng/ml (insuffi-

ciency) 49 (55%)
>30 ng/ml (suffi- 41 (45%)
ciency)
Age
15-25 51 (56%) 30 (61%)
26-35 34 (38%) 17 (35%)
36-45 4 (4%) 1 (2%)
46-55 1(2%) 1(2%)
Location
Misurata 88 (98%)
Other 2 (2%) 49 (100%)
Age of Gestation
First trimester 22 (24%) 12 (26%)
Second trimester 36 (40%) 23 (47%)

Third trimester 32 (36%) 14(27%)
Educational Level
College 37 (41%) 22 (45%)
Secondary 11 (12%) 7 (14%)
Primary 16 (18%) 5 (10%)
Less than primary 26 (29%) 15 (31%)
Occupation
Retired 3 (3%) 2 (4%)
Employed 18 (20) 8 (16%)
Student 13 (15%) 6 (12%)
House wife 56 (62%) 33 (68%)
Skin color
Fair 42 (47%) 24 (49%)
Brown 29 (32%) 15 (31%)
Black 19 (21%) 10 (20%)
Sun Exposure
Frequently 20 (22%) 9 (18%)
Sometimes 52 (58%) 26 (53%)
Rarely 18 (20%) 14 (29%)
Time of Exposure to
Ear?)l/J Tllwlg?rﬁing 29 (32%) 16 (33%)
Mid-day 46 (512/0) 22 (452/0)
Late afternoon 15 (17%) 11 (22%)
Amount of Skin Ex-
posure 14 (15%) 8 (16%)
Lestan trour | 2070 | 2300
More than 1 hour 34 (38%) 18 (37%)
Use of Sunscreen
Most of the time 27 (30%) 19 (39%)
Sometimes 43 (48%) 21 (43%)
Nothing atall 20 (22%) 9 (18%)

As shown in table 1 (58%) of women are exposed to
the sun sometimes, while (22%) are frequently ex-
posed and (20%) are exposed rarely, The usual time
of sun exposure was mid-day ( 51%), with less than 1
hour of skin exposure for (47%) of respondents, fur-
thermore (48%) use sunscreen sometimes, but (30%)
apply sunscreen most of time, and the rest (22%) do
not use sunscreenat all.

(Table 2) vitamin D and dietary supplements intake and
the prevalence of vitamin D insufficiency among respond-
ents.

All re-
spondents |25 (OH ) D Level25 (OH ) D Leve
n (%) |<30ng/ml N=49 |>30ng/ml N=41

N=90
Yes | No
n(%) | n(%)
Milk 68 | .22 31 (63%)(18 (37%)|37 (90%) 4 (10%)
(76%)|(24%
Omega- 54 | 36
3 |(60%)|(40%

Yes n(%)|No n(%)|yes n(%)| No n(%)

23 (47%)(26 (53%)|31 (76%) 10 (24%)

Multi 13 | 47
ta- 0, 0, 0, 0,
ms (48%)|(52% 19 (39%)[30 (61%)|24 (59%)17 (41%)

Vita- | 60 | 30
min D ((67%)|(33%
Cal- | 49 | 41
cium |(54%)|((46%

31 (63%)(18 (37%)]29 (71%) 12 (29%)

27 (55%)[22 (45%)|22 (54%) 19 (46%)
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(Table 2) represents the dietary information of Vita-
min D insufficiency among pregnant mothers which
includes: milk intake, omega-3 fish oil supplement,
multivitamin supplement, vitamin D supplement and
calcium supplement per day. it is most evident that
most of respondents takes milk (76%) and various di-
etary supplements. (60%), (48%), (67%), and (54%)
of respondents takes Omega-3, Multi vitamins, Vita-
min D, Calcium supplement respectively. This study
shows that (63%) of pregnant women with vitamin D
insufficiency drink milk as well as (90%) of pregnant
women with vitamin D sufficiency. Similarly, (47%)
who takes omeg-3 supplements of insufficient group
compared with (76%) in sufficient group.

Also, a lower intake of multi vitamins and vitamin D
supplements was observed in the insufficient group on
the contrary to the sufficient group, (39%) and (63%)
of insufficient vitamin D pregnant women compared
with (59%) and (71%) of sufficient ones respectively.
For Calcium supplement intake, there was no differ-
ence observed between insufficient and sufficient vit-
amin D pregnant women.

DISCUSSION
High prevalence of vitamin D deficiency among Lib-
yan women was reportedby several studies. One study
was conductedin Benghazi regionfound that (75%) of
women had 25(0OH) D < 50 nmol/l 29, another from
Tripoli reported that (61%) of nursing mothers had
25(0OH)D<30 nmol/I®), F, Faid and her colleagues in-
vestigated vitamin D intake and status level and asso-
ciated factors among 455 participants in Misurata re-
gion, according to their findingwomen (25-64y) were
identifiedas the most wulnerable group with vitamin D
inadequacy present in (82%)@). In another study
which was conducted on 79 Libyan pregnant women,
Albakoush and azab reportedthat (84.8%) of partici-
pants had a vitamin D deficiency (less than 20
ng/ml)@8)
In this study, Vitamin D insufficiency (serum concen-
tration of 25(OH)D <30 ng/ml) reported in about
(55%) of participants. Although this percentage shows
improvement in vitamin D status compared to other
studies, Vitamin D insufficiency is still considered
high inan area richin sunlight throughout the year.
Vitamin D status is usually affected by several deter-
minants, especially those that have an impact on the
dermal synthesis rate of vitamin D, such as skin color,
sun exposure, time of exposure to sunlight, amount of
skin exposure and use of Sunscreen creams.
According to Mithal etal.(9 the prevalence of a lower
level of serum vitamin D (<25nmol/L) is most com-
mon in the Middle East and is associated with women,
darker skin pigmentation, limitedsun exposure, higher
latitude and lack of foods fortified with vitamin D. A
study done in Arab populations and some other coun-
tries such as South Asia which might have similar
practices suggests that skin pigmentation is probably
the biggest risk factor in vitamin D deficiency regard-
less of the ultraviolet (UV) light exposure (30.31:32),

Although the greatest proportion of vitamin D is ob-
tained from sun exposure (7)) between approximately
09.00 and 15.00G3), Vitamin D deficiency and insuffi-
ciency are highly prevalent during pregnancy in some
sun-rich areas(!8-21), The Middle East, have also shown
a high prevalence of vitamin D deficiency, ranging
from 50 to 97%. These findings have been explained
as being mostly due to the customary clothing that co-
vers almost the entire body®34, however hypovita-
minosis D was surprisingly commonin people living
in sunny countries and where the body is not covered
entirely, suchas the European countries bordering the
Mediterranean.(3%:36) Regarding the application of sun-
screen, Some studies have shown decrease in vitamin
D with sunscreen use®”, but most have not©8.39 This
may be because the sunscreen has been applied incor-
rectly or irregularly or with low SPFG9),

Vitamin D is found naturally in a limited amount in
just a few foods, for example, fatty fish, eggs, organ
meats and UV-irradiated mushrooms. Fortified food
and vitamin supplements are needed®), There are few
studies conducted in Libya that report on low vitamin
D status in women and very low consumption of vita-
min D supplements and vitamin-D-rich food, while
there are not many fortified foods in Libya(25.26.27), This
study rewveals relatively high consumption of supple-
ments rich in vitamin D, which reflect a less vitamin
D insufficiency comparedto other studies. Many stud-
ieshave shown that the consumptionof vitamin D sup-
plements has a clear role in reducing the prevalence of
deficiency, in a study conducted on 65 Saudi women
forone year into three groups. The firstgroup received
only advice for healthy food, while the second group
received the same advice in addition to vitamin D sup-
plements. The third group received exercise ina sport
center incombination with advice for healthy food and
vitamin D supplements. Results revealed that the first
group had no significant change in the level of serum
vitamin D. Vitamin D lewel in the second group in-
creased up to 70% of the base readings. Interestingly,
vitamin D level of third group increasedup to 300% of
the initial readings®%. In another study Ganji and his
colleges found that Administrating vitamin D supple-
ment for 3 months led to a significant increase in se-
rum level of 25-hydroxyvitamin D from 10.4 + 4.2
ng/mL to44.0£10.7 ng/mL “2, astudy was conducted
on elderly people also found that users of vitamin D
supplements and/or sunlamps had higher 25 (OH) D
(median 54 nmol/L) than none users (median 31
nmol/L) “3),

With severe vitamin D deficiency; vitamin D supple-
mentation may help to improve the vitamin D serum
level as shown among study participants where their

serum vitamin D level was elevated to sufficient range
(44)

However, consumption of vitamin D supplements in
pregnancy have to be in proper dose, Bodnar and oth-
ers suggest that black and white pregnant women and
neonates residing in the northern US are at high risk of
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vitamin D insufficiency, even when mothers are com-
pliant with prenatal vitamins and Higher-dose supple-
mentation is needed to improve maternal and neonatal
vitamin D nutriture 49),

Our study was limited by a small sample number, and
lack data on the prenatal vitamin brand and dose used
by our subjects. Such informationwould have allowed
us to determine whether women were supplemented
with vitamin D-2 or vitamin D-3 and the amount they
received daily.

CONCLUSION
This study was conducted to investigate the preva-
lence onvitamin D insufficiency and its risk factors
among pregnant women in selected clinics in the city
of Misurata. In conclusion, over half of participants
had vitamin D insufficiency which considered high in
areaat latitude (31.3478° N).
Despite the increasing awareness of the importance of
vitamin D in the recent period, and although pregnant
women in Misurata hospitals are generally subject to a
course of supplements, suboptimal levels of vitamin D
is still common. More studies are needed to improwe
the vitamin D status among pregnant women in the
city of Misurata.
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ABSTRACT
Brucellosis in human is an uncommon disease in Libya and usually diagnosed by serological assays. The clinical
symptoms of this disease in many times are none specific and vague. This report describesa case of clinical human
brucellosisin Libya. The patient was a sixteenyears old girl, lives in a rural area. She was suffering from intermittent
fever for several days associated with chills, mild cough, and headache. The patient had history of occasional drink of
goat’s raw milk during the previous two months. She had no history of travel abroad and direct animal contacts.
Comprehensive physical examination revealed the patient was generally unwell, pallor and, had tenderness and mild
hepatosplenomegaly. Laboratory investigations revealed that the patient had pancytopenia (lownumber of blood cells
count) and a marked increase in C-reactive protein (CRP), Procalcitonin (PCT), Lactate dehydrogenase (LDH), As-
partate transaminase (AST). Viral screentests were non-reactive for HCV, HBs Ag, HIV and covid-19. Provisional
diagnosis on admission time was acute leukemia or aplastic anemia with common microbial infection. Empirical
antibiotic (Meropenem 1 gm) was prescribed intravenously every eight hours for seven days. The patient was also
given antipyretic, IV fluid hydration, and one unit of packed red blood cells. Following that, bacterial growth in aer-
obic blood culture was noticedand it was Gram-negative coccobacilli, non-motile. The bacterium was positive for
catalase, oxidase and urease tests. It could not clearly be identified by phoenix bacterial identification system. It was
provisionally diagnosed Haemophilus spp., but as it was able to growth on blood agar plate, it was finally diagnosed
as Brucella spp. and that was confirmed by collection of patient serum and performing Rose-Bengal pate test (RBPT)
as was significantly increased (1:640). The patient general conditionwas improved and blood count recovered over

one week. The patient was then discharged and asked for routine followups during the next six months.

KEYWORDS: Brucellosis, Brucella, Human, Oral, Mucosal, Infection, Rose-Bengal test.

INTRODUCTION

Infection with Brucella is known as Brucellosis (also
known as undulant fever, Malta fever and Mediterra-
nean fever); is a disease that affects various systemsin
the body with a broad spectrum of symptoms and clin-
ical signs®), Patients fail to specify these symptoms
that are usually appear within two weeks of inocula-
tion, but sometimes up to six months and the symp-
toms may last over a number of years if no effective
treatment was provided®.

Clinically, it can ewolve in different degree as a sub-
clinical, acute, subacute or chronic infection. Occur-
rence of this disease in human is attributed to close
contact with domestic livestock and/or oral intake of
contaminated dairy products, such as raw milk of in-
fected goat without pasteurization, or soft cheese con-
taminated with bacteria called Brucella melitensis (B.
melitensis). Also, the infection with this type of bacte-
rium can be acquired in humans by inhalation of con-
taminated aerosols through the respiratory mucosa®.
Accordingly, mucosa of the oral cavity is the first site
of contact between Brucella and the host, and it is sup-
plied with mucosa-associated lymphoid tissue
(MALT), an immune system mechanism, belongs to
the organized lymphoid structures®.

These bacteria are Gram-negative aerobic, slow in
growth, non-motile, non-spore forming coccobacilli
and terricolous, that typically cause infection manly in
sheep and goats®. They localize inside infected host’s
cells (intracellular), inparticular within the reticuloen-
dothelial system including spleen and liver and other
organs of such type. As the causative bacteriumis in-
tracellular, recurrence of the infectionis frequently ob-
served in cases of brucellosis®. Four out of six species
of Brucellaare known to infect humans. They are B.
melitensis, in goats and sheep, Brucella abortus (B.
abortus) is found principallyincattle, Brucellasuis (B.
suis) in swine and Brucella canis (B. canis) in ken-
nelraised dogs®:9),

The human disease has a prevalence exceeding 10/100
000 population in some regions in the world with en-
demic nature. Annually around 500 000 new cases of
brucellosisare reported worldwide®. In Asia, several
countriessuchas China, India, Sri Lanka, and Pakistan
are typical examples where the human and animal bru-
cellosis are still widespread. Another different exam-
ple is in Malaysia where animal brucellosis was re-
ported for the first time in 1950 whereas human Bru-
cellosis was first isolated in 2010 affecting a seven-
year boy as a result of drinking an infected raw goat’s
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milk. However, research showed that a large propor-
tion of seropositive patients in Malaysia were veteri-
narians and farmerswho had history of close contact
with animals as their occupation request that. Most of
the cases (90%) were males with age ranging between
20and 45 years(®. In Africa, Brucellosis isan endemic
and one of the main zoonotic diseases and its preva-
lence in animal can be considered as an indicator of
the potential existence of infection in human.
Brucellosis in Libya has been reportedin individuals,
sheep and goats, cattle and camel®). Although the
availability of significant amount of data concerning
clinical manifestations of brucellosis, yet there is
shortage in its geographical representation. Absence of
data with good quality in the literature from Libyamay
theoreticallyrepresenteitheralower burden of disease
or a poor surweillance system for brucellosis. Here we
report a case of human brucellosis infecting asixteen-
year Libyan girl. The importance of this case report
lies on the following points: firstly, the relatively
young age of the patient. Secondly, the challenging
management of such case during the Corona virus
(Covid-19) pandemic where access to hospital medical
services and facilities in Libya is critical at this time.

CASE REPORT

A sixteen years old Libyan girl lives in a rural area,
presented with seven days history of intermittent fever
associated with chills, mild cough, headache, and
without history of travelling abroad or animal contact.
In the past two months, she was occasionally drinking
goat’s raw milk. The firstcomplete blood count (CBC)
orderedby her general practitioner showed pancytope-
nia (Table 1) and therefore she was referred to hema-
tology department at National Cancer Institute-
Misurata (NCI-M), Libya. On the 15t of June, 2020,
she was admitted to the department of hematology
with fever 39°C, no other localizing features. Physical
examination revealed unwell general condition, pallor,
and tenderness over left hypochondrial area with nor-
motensive; but no palpable lymph nodes, neck stiff-
ness, jaundice or skin rash.

(Table 1) The haemogram results of the patient during the
brucellosis.

23/06/2 104.

020 2.8 (8.6 3 294138 | 13| 21 | 409 | -
11/08/2 13.

020 4.30 398.6 318|159 | 35| 19 | 343 | 8

RBC: red blood cells, HB: hemoglobin, MCV: mean corpuscular
volume, MCH: mean corpuscular hemoglobin, MCHC: mean cor-
puscular hemoglobin concentration, WBC: white blood cell,
NEUT.: neutrophils, Lymph.: lymphocytes, ESR: Erythrocyte sedi-
mentation rate,

Provisional diagnosis on admission time was acute
leukemia or aplastic anemia depending on the acute
presentation and first picture of CBC (Table 1). Septic
screening was carried out and empirical antibiotic was
started with meropenem (1 gm) intravenously (1V)
every eight hours for seven days, antipyretic, IV fluid
hydration, and one unit of packed red blood cells
(PRBC) was transfused. Chest-x ray was normal, ab-
dominal ultrasound scan showed mild hepatospleno-
megaly (liver 17 cmand spleen15.5cm insize); while
echocardiography was normal. Serological viral
screen tests by enzyme-linked immunosorbent assay
(ELISA) for HCV, HBs Ag, HIV and covid-19 were
non-reactive (Table 2). Widal test and Coombs test
were negative. C-reactive protein (CRP), Procalci-
tonin (PCT), Lactate dehydrogenase (LDH) and As-
partate transaminase (AST) were markedly elevated
(Table 3).

(Table 2) The results serological tests of the patient during
the brucellosis.

Widal Covid19
Date |[HIVHBVHCV IgG & | RBPT
test
IgM
13/06/2020| - - - -ve - R
14/06/2020| -ve | -ve | -ve - - N
+ve

11/08/2020| - - - - -ve 1640

HIV: human immunodeficiency viruses, HBSAgQ: hepatitis B virus
surface antigen, HCV: hepatitis C virus, Covid19: Coronavirus dis-
ease 2019, RBPT: Rose-Bengal plate test, -: not performed, -ve: neg-
ative, +ve: positive, IgG: immunoglobulin G, IgM: immunoglobulin
M.

Alanine aminotransferase (ALT) was slightly raised
while vitamin B12 (VIT. B12), blood sugar (B.S) and
blood urea were normal as shown in (Table 3). Hema-
tolgoically, blood film on the 15t of June (2020) re-
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ul g{ fl | g/dl Xtc: Xttl) chl) MMx10%4 ho atopoietic cells with megakaryocytes hyperplasia.
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LDH: Lactate dehydrogenase, CRP: C-reactive protein, PCT: Pro-
calcitonin, ALT: alanine aminotransferase AST: Aspartate transam-
inase, VIT: vitamin, B.S: blood sugar, -: not performed.

Seweral blood culture samples/bottles were collected
and sent to the laboratory at NCI-M as follows; one
bottle was collected in the admission day, and based
on the presentation of fever, other two sets of blood
culture bottleswere collected during three consecutive
days. After a period of time (4-6 days), all aerobic
blood culture samples showed positive growth; while
there was no growth in the anaerobic blood culture
bottles.

Positive blood culture bottles were cultivated onto
three plates of agar media (MacConkey, blood and
chocolate). After three days of aerobically incubation
at 35 °C, it was noticed a growth of small tiny colonies
on both bloodand chocolate; whereas, no growth was
detected on the MacConkey agar even after six days
(Figure 1).

(Figure 1) Three days old blood agar plate shows the colo-
nies of Brucella
strain isolated from the patient’s blood sample.

Gram's stain showed faint gram-negative coccobacilli
cells (Figure 2). Due to biochemical availability in the
laboratory, only catalase and oxidase were performed
and both of them were positive. Based on that, provi-
sional diagnosis was made as Haemophilus spp.

.

(Figure 2) Gram's stain smear of three days old bacterial
growth of the isolated Brucella spp.

on blood agar shows small faint Gram-negative cocco-
bacilli cells.

Howewer, the bacterium still can grow on blood agar
when itwas repeated several times even on fresh pre-
pared blood agar and it was also able to grow on
Mueller-Hinton agar (the colonies appeared after 72 h,
see Figure 3).

(Figure 3) Three days old Mueller-Hinton agar plate shows
a growth of the isolated Brucella spp.

The provisional diagnosis was therefore not convinc-
ing. The isolate was sent to Zliten Central Hospital to
be identified by phoenix bacterial identification sys-
tem (Onco2 G-) and the bacterium was identified as
Kingella denitrificans with confidence (96%); while
antimicrobial susceptibility could not be detected. K.
denitrificans is facultative anaerobic and B-hemolytic
coccobacilli. As the isolated bacterium grew only aer-
obic and was non-haemloytic, K. denitrificans can be
excluded. After a period of time that was spent to look
at literatures, the final diagnosis was Brucella spp.
During the treatment at NCI-M, the general condition
of the patient was improved with medications and
blood count recovered spontaneously over one week.
The patient was then discharged from NCI-M.

Recent follow-up was eight weeks later, the patient
visited our hematology clinic, and she was asympto-
matic with unremarkable physical examination and
normal full blood count. As the bacterial isolate was
finally diagnosed as Brucella spp.; Rose Bengal plate
test (RBPT) was done and itstitrationinthe serum was
very high (1:640) which was confirming the brucello-
sis (Tables 2). Some other blood tests were repeated to
avoid relapsing the infection and all of them were nor-
mal (Tables 1 and 3). Blood culture also was repeated
and no growth was detected.

Antibiotic susceptibility test was performed using disc
diffusion method according to the Clinical & Labora-
tory Standards Institute (CLSI). After three days of in-
cubation, the zone of inhibition diameters were meas-
ured and they were as follows: meropenem (10 pg),
imipenem (10 pg), ciprofloxacin (5 ug), azithromycin
(15 pg), cefotaxime (30 pg), ceftriaxone (30 ug), chlo-
ramphenicol (30 pg), augmentin (30 pg) and doxycy-
cline (30 ug) the zone of inhibition diameters were >30
mm. The zone of inhibition diameters of 15-20 mm
were for cefixime (5 pg), cefuroxime (30 pg),
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ceftazidime (30 pg), erythromycin (15 ug) and bactrim
(trimethoprim-sulfamethoxazole, 25 pg); whereas, no
zone of inhibition were detected for vancomycin (30
g) and clindamycin (2 pg) (Figure 4).

(Figure 4) Antibiotic susceptibility test for the isolated
Brucella spp. to meropenem
(MEM,; zone of inhibition diameter >30 mm) and vancomy-
cin (VA; no zone of inhibition).

DISCUSSION

Brucellosis continues to exist as one of zoonotic dis-
eases of greatest significance and is reappearing in
some areas all over the world. At present, the highest
incidence of human disease is observed in differentar-
eas worldwide as in Africa, Asia, the Middle East and
Latin America@. In Libya, many regions are endemic
for brucellosis®™. Brucellosisis caused by intracellular
Gram-negative bacterium called Brucella. Human bru-
cellosisisassociatedwith low-rate of mortality (<5%),
largely as a result of endocarditis. Yet, this disease can
produce severe chronic consequences with high per-
centage of mortality.

The acute symptoms that appear on individuals in-
fected with Brucellainclude intermittent fever, myal-
gia and several clinical presentations that manifest in
form of splenomegaly, hepatomegaly and spondyli-
tis(®. Formation of abscesses in organs such as spleen,
liver and lung can also be seen. Owerall, the estimated
proportions of 15%, 23%and 26% of cases show lym-
phadenopathy, hepatomegaly and splenomegaly re-
spectively®). Though being uncommon, infective en-
docarditis is the most destructive result of brucellosis,
and may necessitate to be treated surgically. Condi-
tions such as meningitis, nephritis, leukocytoclastic
vasculitis, and deep vein thrombosis are also rare re-
sults of this disease. The ocular findings associated
with brucellosis usually express as optic neuritis, uve-
itis and papilledema(®. The hematological manifesta-
tions commonly involve thrombocytopenia, leukope-
nia, and anemiat®, Thus, brucellosis may manifestin
a delicate mannerwhich makes its diagnosis very chal-
lenging with cardiac and neurological presentations to
be extremely rare. Since brucellosis is classified as a
tricky infectious disease, it can imitate many diseases
characterized by their ability to affect various systems

in the human’s body, displaying large clinical multi-
formity, which often results in misdiagnosis and de-
lays in medical care, thus raising the risk of complica-
tions(®,

Mucosa of oral cavity is Brucella's first interaction
point with the hostand it is supplied with a mechanism
of immune system connected with mucosa-associated
lymphoid tissue (MALT). As a result, this bacterium
should trigger an immune recognition response in this
site(®. The oral cavity is in persistent exposure to vari-
ety of pathogens such as food, microbiota, E. coli, Sal-
monella spp., Brucella spp. or air antigens and is af-
fected mechanically by masticatory damage rendering
this place of considerable hostility. Thus, the oral mu-
cosa has mechanisms of defense and tolerance@12), In
the beginning, when Brucella reaches the oral cavity,
it come across humber of defense mechanisms such as
saliva, containing elements that suppress or down reg-
ulate microbial growth, such as lysozyme, lactoferrin,
nystadine, peroxidases and immunoglobulins (lg),
mainly of type A (Ig A). There is also the gingival
crevicular fluid which fills the area between the teeth
and the gingiva, known as the gingival sulcus. This
fluid encompasses complement molecules, antibodies,
neutrophils, and plasma cells.

Consequently, the combination of saliva and gingival
crevicular fluid acts as a first strong barrier in the face
of pathogenic microorganisms®?, Phagocytic cells
also exist in the mucosal tissue which identifies path-
ogens like Brucella. Phagocytic cells as dendritic cells
and macrophages (antigen-presenting cells, APCs) are
distributed along the specialized tissue of the oral caw
ity. They are capable of catching antigens and move
them to the cervical lymph nodes as they are the clos-
est regional lymph node®. After they have captured
the oral mucosal antigens, APCs mowe to the lymph
node (LN) to present the antigen to the lymphocytes
and send the appropriate activation signal12.13), |t has
been reported that many cases with brucellosis dis-
playing cervical lymphadenopathy (inflammation in
cervical lymph nodes) that had seemingly got the in-
fection through their ingestion of foodstuffs contami-
nated with the pathogen. Oral cavity, eyes, and nasal
mucosa have lymphatic drainage through submandib-
ular maxillary lymph nodes which can function as a
source for Brucella and stay inert for long periods of
time reach up to 50 days®.

The patient we presented here showed some of the
above-mentioned manifestations as she presentedwith
history of intermittent fever (seven days) associated
with chills, mild cough, headache pallor, and tender-
ness, mild hepatosplenomegaly and without history of
animal contact. However, she had history of infrequent
drinking of raw goat’s milk. Laboratory investigations
revealed that the patient had pancytopenia and a
marked increase in LDH, PCT, AST, CRP lewels and
positive bacterial growth in blood culture. The patient
was referredto NCI-M and it was supposed the patient
has hematological disorders (acute leukemia or aplas-
tic anemia). It was suspected that the patient could
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have microbial infection as secondary diseases due to
the fever, markedly increased of infection markers
(CRP and PCT) and detection of bacterial growth in
the blood culture. However, the bone marrow studies
did not approve the hematological disorders. The mi-
crobial provisional diagnosis for the isolated bacte-
rium was Haemophilus spp. The patient was treated
with a broad-spectrum antibacterial agent (Mero-
penem) and the isolated bacteriumwas susceptible to
meropenem. Interestingly, within ten days the patient
completely recovered even CBC parameters was back
to normal. Based on this information, the case was
manifestedin a delicate manner which made its final
diagnosis challenging. Thus, it was thought further
professional investigations were necessarily required
to deeply explain the delicate manner of this case and
reveal the final diagnosis. The patient was asked for
routine follow up.

In the microbiology laboratory, the identical bacterial
isolates were obtained from all collected blood culture
bottles that were aerobically incubated. It was con-
firmed that it can grow on fresh blood agar and even
on Mueler-Hinton agar without addition of blood or V
and X factors. It was Gram-negative coccobacilli, ox-
idase and catalase positive. In our laboratory, it was
somewhat a new experience and challenging to fully
identify this isolate due to shortage in laboratory facil-
ities. Based onthat, the isolate cannot be Haemophilus
spp; thus, the isolates were sent to another Hospital to
be fully identified by phoenix bacterial identification
system, but the result was inconclusive and molecular
identification at that time was unavailable. It was
stated that Brucella in the laboratory can be misdiag-
nosedand confusedwith other bacterialike Haemoph-
ilus, Moraxellaand Ochrobactrum(14.1%), Reviewing lit-
eratures reviled that based on the above finding, Bru-
cella cannot be ruled out and that was confirmed by
positive result of urease production (Ref. ASM 2016).
It was reported that identifications by biochemical
testingusing automated systems and manual multi-test
kit, may not give the correctidentification due to Bru-
cellaminimal reactivity. This conclusive result of Bru-
cellosis then can clearly explain the first presentation
of clinical symptoms in particular pancytopenia, inter-
mittent fever, the marked increase of PCT, CRP and
the obtained bacteriumin blood culture.

Giving the attentionto Brucellainfection, the brucel-
losis in our area is usually detected by performing se-
rological tests as they are fast, the most accurate and
convenient, particularly in institutions other than ref-
erence laboratories(®19, In post Brucellainfection, the
high levels of Brucellaantibodies can stay for several
weeks or months to be normalized(®). As by now, Bru-
cella spp. cannot be ruled out, the patient should have
increased level of Brucella antibodies. Therefore, in
the next follow up (after 40-45 days from hospital dis-
charge) for the patient, RBPT was performedand the
detected titration of antibodies was very high (>1:640)
as the normal level should be less than 1:8(6), Moreo-
ver, the patient was not treated as it has been reported

in the most of literatures due to misidentification of the
isolate in the beginning; nonetheless, the patient was
fully recovered. The explanation of that, meropenem
could be an effective treatment for Brucellosis or the
patient spontaneously recovered. Meropenem was
documented to be effective treatment on experimental
brucellosis™ and can subsided the fever caused by
brucellosis(®),

Due to the pandemic of Covid-19 and the associated
restrictions applied by the authorities regarding the
travel between the cities in order to control spread of
the disease, the treating team continued to follow-up
the patient from a distance over phone contact. For a
period of more than three months no sign or symptoms
of relapse was reported by the parents of the patient.
Diagnosis of brucellosiscanbe made depending on the
symptoms, serological tests and blood culture accom-
panied by other differential diagnosis®9. While rare,
infection with Brucella must be addressed as a new
cause of cardiac insufficiency, particularly in areas
classified as endemic territories while it is treatable
with effective antibiotic regimen(29, Early recognition
and diagnosis of Brucellosis necessitatesuse of several
diagnostic elements including a thorough medical his-
tory, comprehensive clinical examination, and hema-
tological assays, biochemical assays, imaging studies,
microbiological tests as well as specific molecular and
serological tests for Brucella detection. Several sero-
logical tests are available including serum agglutina-
tion test, Coombs test, compliment fixation test, indi-
rect immunofluorescent antibody test and ELISA.
However, RBPT has been proved as an inexpensive,
rapid and successful serological test. RBPT can be
done with a limited number of tools, and the findings
can be interpreted macroscopically with reliable re-
sults®). Yet, specific tests such as IgG and IgM are
required to evaluate the disease activity and determine
the actual level of the antibodies.

Variation in the standard treatments has been reported.
Factorssuchas age of the patientand pregnancy status
are affecting this difference in selection of standard
treatments(@Y. No statistical difference has been found
with respect to the form of combination therapy on the
initial clinical response of human brucellosis. The pre-
ferred antibiotic regimen for treatment of infected per-
son with brucellosis is doxycycline 100 mg p.o. two
times daily in combination with rifampicin 450 mg
once daily p.o. for 6 weeks2), However, several treat-
ments in form of a combination of antibiotics have
been also recommended as the following. Below age
of 8 years, a combinationtherapy of trimethoprim-sul-
famethoxazole and aminoglycoside(3. Alternatively,
a combination of rifampicin and trimethoprim-sulfa-
methoxazole for 6 weeks is required@4). For patients
with age of 8 years and older, doxycycline and rifam-
picin combination could be prescribed or instead a
combination of rifampicinand gentamicin, Rifam-
picin combined with ciprofloxacin has also proven
successful for 4 weeks and gives the benefit of shorter
treatment time(25),
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CONCLUSION

This case report contributes to the comprehension of
the human brucellosis, one of the more prevalent and
significant zoonotic infections worldwide. Infection
with Brucellahas beendescribedto have an important,
disabling and sometimes persistent effect on its pa-
tients. Large delays in timely diagnosis and treatment
are the product of both shortfalls inthe health care sys-
tem and factors related to financial and social status.
Epidemiological research from regions known to be
endemic with Brucella and dewoid of information
could enable a clearer understand of the clinical man-
ifestations of this disorder and its acquiring hazards
and present more information for developing policies.
We emphasize that clinicians and microbiologists
should never overlook brucellosis in the differential
diagnosis of febrile diseases especially in developing
countries. Traditional simple biochemical tests should
not be neglected, sometime these tests still very essen-
tial in identifying extraordinary bacterium like Bru-
cellaas it could be misidentified by most of modern
used biochemical identification systems. Very limited
attention has been given to the oral cavity as being the
first point of interaction between the body and Bru-
cella. Since mucosa of the oral cavity is the primary
location of infection, more attention should be given
to the positionof lymph nodes draining to the head and
neckregion. It is also probable that the oral route is an
upcoming means of vaccination.
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ABSTRACT

Aplastic anaemia is a severe haematological disorder characterized by an inadequate number of hematopoietic stem
cells, resulting in pancytopenia, formed by a hypocellular bone marrow. Disorders of this nature are widely treated
with haematopoietic stem cell transplantation (HSCT). A potential chronic complication following (HSCT) is the
growth of secondary malignancies. Notably, patients suffering from chronic graft versus host disease (cGvHD) sec-
ondary to HSCT have been shown to be more susceptible to oral squamous cell carcinoma (OSCC). Here, we pre-
senta rare case of a 30-year-old Libyan woman treated with HSCT for aplastic anaemia, with subsequent complica-
tions of cGvHD and OSCC after few months of HSCT. These carcinomatous lesions were detected in the buccal
gingiva and retromolar pad area at age of 31. The present case report emphasizes on the connection between oral
cGVvHD and OSCC, and the potential appearance of OSCC after HSCT at any time of patient life. Thus, closer fol-
low-up is mandatory for all patients treated with HSCT who developed cGvHD, and efficient cGvHD prevention
and therapeutic approaches are needed

KEYWORDS: haematopoietic stem cell transplant; graft versus host disease; oral squamous cell carcinoma; OSCC.

INTRODUCTION
Aplastic anaemia is a severe haematological illness
characterized by hypocellular bone marrow, leading
to an inadequate amounts of hematopoietic stem
cells, in turn resulting in poor erythrocyte, granulo-
cytes and platelets production (pancytopenia)®. In
severe cases of this condition, it is typical for neutro-
phil and platelet counts to fall below 500/pL and
20,000/uL respectively. Aplastic anaemia appears to
be associated with a geographic variation in its preva-
lence. For example, itis rare in countries of the west,
with an average incidence of two persons per million,
while appearing more prevalent across Asia and
countries of the developing world®. In Libya, only
few patients have been diagnosed and registered ei-
ther due to a lack of diagnostic tools or wrong diag-
nosis altogether. Characteristically, the cause of this
disease is unknown, but a link with certain drugs,
benzene exposure, insecticides, viruses, and hepatitis
have been reported®. The aetiology however general-
ly remains unknown in half of cases of aplastic
anaemia. General weakness and tiredness, contusions,
nosebleed, and gingival bleeding are primary symp-
toms of aplastic anaemia. There is a greater risk of

infections associated with complications related to
persistent pancytopenia. In patients with aplastic
anaemia, sepsis caused by both bacterial and fungal
infections are the major reasons for expiration. Clini-
cally, involvement of the mouth is commonly report-
ed, but without sufficient details about frequency,
risk factors and significance of these oral condi-
tions®™. Haematopoietic stem cell transplantation
(HSCT) is the treatment of choice for patients with
aplastic anaemia associated with significant success
rateG4). A frequent complication from allogeneic
transplantation is Graft versus host disease (GvHD)
due to an immunologic reaction from grafting immu-
nocompetent cells to an immunodeficient, with mul-
tiple organ involvement®. It has been reported that
about 25-40% of survivors who lived for long period
of time after HSCT showed GvHD®), Skin, liver,
gastrointestinal tract, lungs and eyes are the most
affected body organs in systemic GvHD. However,
approximately 80% of cases show oral manifestations
including atrophy, erythema, lichenoid lesions and
dryness and pain in the oral cavity®. GvHD causes a
significant deterioration in the quality of life of survi-
vors and it is likely to happen when the recipient
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(host) obtains a graft from an unrelated donor, or
when the host or donor is older (can be paraphrased
by: when there is considerable difference in the age
between the donor and recipient)®.

The survival of patients cured of their original malig-
nancy is influenced by emergence of secondary can-
cers, described as a potentially significant long-term
complication following HSCT. Secondary malignan-
cies such as leukaemia in donor-derived cells, Hodg-
kin disease, non-Hodgkin’s lymphoma and granulo-
cytic sarcoma are frequently reported®). Significant
danger of developing oral squamous cell carcinoma
(OSCC) and squamous cell carcinoma of the skin as
secondary solid tumours has been described in many
recent studies although they remain less frequent(®,
We report a rare case of a Libyan female patient who
was diagnosed by her haematologistin2017 as a case
of aplastic anaemia disease at the age of 28 years,
complicated by GVHD after HSCT performed 28th
August 2019. The importance of this case report lies
on several points: firstly, the occurrence of this carci-
noma as a late complication of bone marrow trans-
plantation on a background of GvHD after a short
period of time estimated totally by about one year
and few months. Secondly, there has been the chal-
lenge associated with management of such a case at
the time of a worldwide pandemic due to Coronavirus
(Covid-19). Thirdly, itis a challenging case of a med-
ically compromised patient with multiple systemic
diseases.

CASE REPORT
A 31-year-old Libyan woman; mother of two chil-
dren aged 7 year and 5 year. She presented with a
history of aplastic anaemia (AA), diagnosed in 2017.
She was treated with several courses of antibiotics to
control infections and received blood transfusion
every 3 months to correct haemoglobin level which
had dropped to 5-6 g/dl with low platelet and low
white blood cells counts. In July 2017, her bone mar-
row aspirate and biopsy showed hypoplastic bone
marrow, hyperplasia of thrombocytopoiesis cells, and
20% cellularity. She was treated with steroids, eryth-
ropoietin, folic acid and danazol for 5 months. In
December 18, 2017; bone marrow biopsy was per-
formed and revealed severely hypoplastic bone mar-
row with 10% cellularity. Cyclosporine was therefore

(RIC) allogeneic bone marrow transplantation (AL-
LO-BMT).

(Table 1) showing results of blood investigation performed
prior to HSCT.

Test Result

No Paroxysmal nocturnal

Flow cytometry hemoglobinuria (PNH) clone

Fluorescence in situ hybrid-

ization (FISH) for MDS Negative

Pseudodiploid clone with 1q

Cytogenetic triplication

NGS:BCOR. Chromosomal ..
Positive

breakage test:

The patient was made to undergo ALLO-BMT with
CY/FLU/ATC/TBI conditioning. 28 August 2019, an
allogenic bone marrow transplant was performed, the
matched donor being her younger sister aged 16 year
at operation time with age difference of 14 years be-
tween the two sisters. She shared similar blood group
with the donor, different RH (patient B positive, do-
nor B negative) and same Cytomegalovirus (CMV)
status, DEP test negative for the donor.

A few months post-allogenic bone marrowtransplan-
tation, the therapeutic procedure was complicated by
the onset of severe cGVHD with clinical manifesta-
tions including chest infection, acute kidney injury,
mucositis, epistaxis and gum bleeding, BK cystitis,
mouth GVHD and skin GVHD. Post-transplant eval-
uation using bone marrow, biopsy and aspirate re-
vealed unilateral normocellular bone marrow with
trilineage differentiation and maturation. No morpho-
logic evidence of significant dysplasia. Chimerism:
98% >>>97%. Bone marrow cytogenetic: normal.
Repeated bone marrow; final diagnosis: bone mar-
row, aspirate and biopsy: slightly hypocellular bone
marrow with trilineage hematopoiesis. Last chimer-
ism: 96%. Her skin GVHD and mouth GVHD im-
proving on tapering steroid and Cellcept 1000mg
BID.

January 05.2021, the patient was referredto us at the
National Cancer Institute of Misrata where new blood
investigations have been requested for her and results
shown in (table 2).

(Table 2) results of blood investigations before taking the
oral incisional biopsy.

added to her medication for 3 months, and she had Test Result Test Result
her last dose May 5, 2018. May 7, 2018, her haemo- HbA1C 4.14 WBC | 9.2 x 103/ul
globin level dropped to 6 g/dl, she received 1 unit CAl9.9 35.1U/ml | RBC | 4.10 x 10%ul
Packed red blood cells (PRBC). May 21, 2018, her CEA 3.60 ng/ml | HGB 14.3 g/dL
bone marrow, biopsy and aspirate showed unilateral Blood urea 74mg/dl | HCT 42.3%
hypocellular bone marrow with features compatible Blood Creatinine | 0.46 mg/dl | MCV | 1032 fL
with Myelodysplastic syndrome (MDS) with multi- Serum potassium | 3.28 mmolL | MCH 34.9 pg
lineage and hypoplastic. Results of her blood investi- Blood Sodium | 138 mmollL | MCHC | 338 g/(iL
gations are shown in (table 1). Ultrasound Scan for CREF>S$' ! mgw/Zh;ls PLT 139 g 100 ful
her abdomen, Echocardiogram and Doppler did not ter | 140mgl | LYM% | 19.1%
o o . . Serum Creatinine | 0.7mg/dl | MXD% 9.3%
reveal any significant findings. A diagnosis of hypo- Total bilrubin | 0.6 mg/dl | NEUT% | 71.6%
plastic MDS (Fanconi anaem!a) was arrlve_d_at _and SGOT 25 U/l LYM# | 1.8 x 10%
she was enrolled for areduced intensity conditioning SGPT 30 U/l MXD# | 0.9 x 10/l
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ALK.Phosphat 261 U/l NEUT# | 6.5x 10%/ul

Mg 21mg/dl |RDW-SD| 56.5 fL
Vitamin B12 | 427 bg/ml |RDW-CV| 14.7%
Folic Acid 8.9 RDW 145 fL

HBsAg by Elisa Negative MPV 11.3 fL

HCV Ab by Elisa | Negative P-LCR 35.5%

HIV by Elisa Negative PCT 0.16

She was first seenat the Maxillofacial Unit at Misrata
medical centre in January 12. 2021 for oral evalua-
tion. The patient complained of mouth soreness, un-
pleasant discharge, discomfort and pain in the poste-
rior part of the lower right jaw. Clinical examination
of the oral cavity revealed sewerely inflamed, ery-
thematous and ulcerated gingiva. The buccal mucosa,
bilaterally, showed red and white lichenoid-type le-
sions (Figure 1), and a plaque-like lesion on the right
lateral side of the tongue. Examination of the teeth
revealed presence of grade 3 mobility of lower mo-
lars on the right side. The possibility of epithelial
dysplasia was considered. Two incisional biopsies, on
the right retro-molar areaand on the right buccal gin-
giva, were performed. Apart from the chlorhexidine
mouthwash prescribed, no extra treatment was pro-
vided.

(Figure 1) intra oralotogras “for the lesions
attime of presentation.

The microscopic examination of the specimens
showed overlying squamous epithelium with ulcera-
tion, and invasive malignant tumour composed of
nests of malignant squamous epithelium. The tumour
cells exhibit moderate nuclear pleomorphism with
frequent mitosis, and the presence of keratin pearls.
The histopathologic examination also showed pres-
ence of fibrous desmoplasia. No fungal infection was
reported. The final diagnosis was moderately differ-
entiated squamous cell carcinoma (G2). The patient
presented 2 weeks later with continuing discomfort in
her mouth. On examination, the oral lesions showed
essentially identical features as the first examination
with good healing of surgical biopsy site. Clinical
examination of head and neck lymph nodes revealed
no indication of their involvement. Orthopantomog-
raphy (OPG) examination showed right sided inva-

sive bone destructive lesion with osteolytic nature
(Figure 2).

(Fiure 2) Orthopantofnograph showing presence f ill-
defined osteolytic destructive lesion related to lower teeth
on the right side.

Computerized tomography scan revealed presence of
an ill-defined osteolytic bone destructing lesion (Fig-
ure 3), with soft tissues enhancing components on the
medial and lateral mandibular aspects, measuring 5.8
X 2.7 x 1.8 cm, mainly seen at the right mandibular
body, extending beyond the symphysis menti of the
left side. Multiple bilateral enlarged cervical lymph
nodes at lewvels Il and 1ll, the largest one seen at right
submandibular region measuring 10 x 5 mm. The
nasopharynx, oropharyngeal and laryngeal air spaces
appeared normal. No glottic, supra or infra glottis
mass lesions were observed. Intact cartilaginous skel-
eton of the larynx. Normal appearance of thyroid
glands, submandibular, parotid salivary glands. Ab-
domen and pelvis CT scan revealed presence of right
labial soft tissue mass lesion measuring 3.5 x 2.5 cm.

' g A
S h) e - A ek
(Figure 3) Computerized tomography scan revealed pres-
ence of an ill-defined osteolytic bone destructive lesion
with soft tissues enhancing components on the medial and
lateral mandibular aspects, mainly seen at the right man-
dibular body.

The patient was referred to medical oncology de-
partment to provide the necessary management. Re-
garding medical management of this patient, immu-
nosuppressive agents including steroid discontinued
and then referred to gynaecologist to take biopsy
from genital growth to exclude the presence of anoth-
er potential tumour. Moreover, due to lack of onco-
logical guidelines in the management of such a pa-
tient, and the peculiarities of the oral lesion, the pa-
tient was referred to radiotherapy department. Addi-
tionally, there was also the concern and challenge
that; stoppage of immunosuppressive therapy may
result in worsening of GVHD with multisystem in-
volvement.
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DISCUSSION

The risk of deweloping secondary cancers in HSCT
patients is considerably high®), with a greater than
ten times increased frequency of oral, oesophageal
and thyroid cancers®. It has been reported that in
people who are 10 years old at the time of HSCT, the
risk reaches its maximum figure and continues to be
high in people of age group between 10-29 years old,
while it diminishes in people who are abowe 30
years®, In patients with a primary diagnosis of aplas-
tic anaemia and Fanconi anaemia®), the risk of solid
cancer was stated to be higher, whereas other reports
have mentioned presence of higher risks for patients
with a primary diagnosis of acute and chronic leu-
kaemia®, The dewvelopment of secondary solid tu-
mours peaks between 8 and 9 years after HSCT®). In
Libya, few aplastic anaemia cases have been regis-
tered and this may be due to lack of facilities for
proper diagnosis. Also, stem cell transplant is not
readily available locally and patients are not usually
able to travel overseas for such procedures, therefore,
SCC secondary to GVHD is extremely rare. In our
case, the patient was aged 28 year at the time she was
diagnosed with aplastic anaemia and did undergo
bone marrow transplantation when she was 30 years
and 4 months. Few months later she had the manifes-
tation of GvHD and in the space of one year, starting
with the appearance of the GvHD manifestation, she
developed at least two OSCCs. We were not able to
confirm histopathologically the clinical changes in
the buccal mucosa on both sides because of her gen-
eral condition at time of biopsy. The risk factors in-
wvolved in the development of secondary tumours in
patients treated with HSCT have been investigated by
many researchers. Occurrence of new malignant le-
sions are broadly considered to be associated with
chemotherapy agents or irradiation for pre-transplant
cytotoxic therapy(®. No relationship has been estab-
lished between cytotoxic therapy and the risk of solid
cancer in this case®. Risk factors including smoking,
alcohol consumption and older age are found unrelat-
ed in patients treated with HSCT. In parallel with
these data, our patient had never smoked and did not
consume alcohol or other hazardous habits consid-
ered to be known risk factors. Blood investigation
results of the three viral screening performed by Elisa
tests were negative. Viral screening routinely done
before any stem cell transplant to avoid flare up of
HCV or HBV.

Chronic GvHD (cGvHD) is thought to be a possible
risk factor for the development of secondary cancers
after HSCT. OSCCs have been identified by many
researchers in cases with widespread cGvHD with its
chronic inflammation affecting the skin and muco-
sa(19), Some authors(1%.11) have reported two cases that
developed OSCCs, one of them, having previously
had cGvHD in the buccal mucosa®b. The other
OSCC appeared in the gingiva at a site of previous
lichenoid mucositis. Moreover, an association be-
tween cGvHD and cancer has been demonstrated in

different anatomical locations. For instance, cutane-
ous SCC and melanoma have developed on skin pre-
viously affected by GvHD(12), Also, reports described
pulmonary tissue previously diagnosed with GvHD-
related lung disease have been affected by pulmonary
mucoepidermoid carcinoma®®, In accordance with
the literature, our patient has been affected by the
GVvHD after receiving the HSCT therapy and devel-
oped OSCCs in at least two oral sites in addition to a
labial growth as the gynaecological examination and
CT scan studies revealed. It is very important to ex-
clude SCC in genitalia because of the multifocality
nature of the disease.

cGVHD of the oral cavity manifests as lesions that are
clinically and histologically similar to oral lichen
planus, a moderately common oral cavity condition
with a limited but substantial risk for malignancy.
Both conditions are of similar pathogenesis, where T-
lymphocytes chronically target the epithelium of the
oral cavity. Such chronic immunologic damage to the
oral mucosa by T cells is thought to lead to some
form of malignant transformation. For the manage-
ment of cGvHD therefore, HSCT recipients must use
immunosuppressive medications for prolonged peri-
ods of time, and several reports have stressed the
association between the development of solid cancers
and long-term use of immunosuppressive drugs®®),
The relationships between chronic inflammation and
immunosuppression state that results from therapy is
not totally clear, however, immunosuppression can
hinder tissue repair in the field of chronic inflamma-
tion, such as cGVvHD, thus raising the risk of malig-
nant tumour development. In the current case, the
patient has used immunosuppressive drugs and this is
in agreement with the above mentioned data but the
period elapsing between HSCT and the development
of OSCCs as secondary solid tumours was shorter
than that stated in the literature which is a relatively
short period of time compared with reported peaks
between 8 and 9 years after HSCT®). The difference
in age between the donor and recipient is an im-
portant factor and as described in the literature can
result in HSCT therapy failure; even if both donor
and recipients are very close relatives(”. In the pre-
sent case, the patient has received the bone marrow
from her younger sister because she was the only
family member who was compatible. However, the
fourteen years difference in age between the two sis-
ters could be one of the reasons behind the HSCT
failure and development of GVHD in our patient. Re-
garding medical management of this patient, immu-
nosuppressive agents including steroid discontinued
and then referred to gynaecologist to take biopsy
from genital growth to exclude another potential tu-
mour. Moreower, due to lack of oncological guide-
lines in the management of such patient, and the pe-
culiarities of the oral lesion making her a poor candi-
date for surgery, she was referred to radiotherapy
department. Additionally, the challenge is that; stop-
page of immunosuppressive therapy may result in
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worsening of GVHD with multisystem involvement.
Furthermore, another factor that had a strong influ-
ence on our case management, beside the above-
mentioned points, is the pandemic of Corona virus
(Covid-19). As many surgical procedures in public
and private practice has been limited to very restrict-
ed emergency cases only. Also, treatment of such
case is not readily available locally and patient is not
able to travel overseas because of the tough re-
strictions applied by the health authorities during the
pandemic of Covid-19 and presence of different mu-
tations of coronavirus.

In summary, a potential risk to have oral squamous
cell carcinoma is linked to HSCT patients with
cGVHD at high risk at any time of their age after
HSCT. The known link between GvHD of oral cavity
mucosa and OSCC should be awarning to doctors to
pay attention to closer follow-up and the biopsy of
suspected lesions for these patients. Policies for
avoiding cGvHD in patients with symptomatic GvHD
should be related to the production of more success-
ful and less carcinogenic treatments. Increased indi-
cations and patients undergoing allogenic stem cell
transplant may predict an increase inthe incidence of
secondary cancers and needs further studies and clin-
ical trials and development of special guidelines of
management.
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ABSTRACT
The Snodgrass surgical procedure is one of the methods for hypospadias repair. Currently it is the most
commonly used hypospadias repair technique, especially for distal hypospadias. It has resulted in sig-
nificant improvement in the outcome of hypospadias repair. Multiple modifications to the original pro-
cedure are introduced, which may further limit and reduce the risk of complications. In this paper, we
review our experience with the modified technique with respect to postoperative complications and
outcome, with emphasis on fistula formation. We reviewed the results of 61 cases treated by Snodgrass
urethroplasty by the same surgeon, between August 2017and May 2019 at Alnokhba hospital in
Misurata-Libya. We divided the patients into three groups, we used in each group a different surgical
method. The three methods differed in the type of flap used. In group A (20 boys), the neourethra was
covered by a preputual flap. In group B (23 boys), the neourethra was covered by a lateral dartos flap.
In group C (18 boys), the neourethra was covered by double flap formed by lateral dartos flap and pre-
putial flap. After tubularization of the urethral plate and a circumferential incision proximal to the cor-
onal sulcus from each edge of the urethral plate, the penile skin was degloved from 1 cm proximal to
the hypospadiac meatus in all groups. A total of 61 boys underwent repair by at a mean age of 3.98
years (range 4 months to 11 years). At follow up 3 months, 8 patients had urethrocutaneous fistula as a
complication (13.1%), in group A, fistula occurred in 4 cases (20%), in group B, it occurred in 3 pa-
tients (13%), while in group C, it occurred in only one patient (5.5%). Snodgrass procedure has mark-
edly improved the outcomes for management of hypospadias. The modifications to the Snodgrass hy-
pospadias repair described combined with proper patient selection permit a high rate of success with
minimal complications. Use of a double flap (lateral dartos flap and preputial flap) to cover the ne-

ourethra in Snodgrass urethroplasty reduce the rate of fistula formation.

INTRODUCTION
Hypospadias is one of the most common con-
genital abnormalities of the male genital sys-
tem. The reported incidence in the USA in
2001 was 1 per 200-300 live male births,®
while the rate in the Netherlands in 2002 was 3
per 1000 live male births.® It is characterized
by the abnormal position of the urethral meatus
on the ventral penile surface and it is usually
associated with ventral curvature of the penis
(chordee). Hypospadias causes psychological
problems for patients and their parents, in ad-
dition to the functional problems. Many tech-
niques have been described for repairing hypo-
spadias, but none was considered the standard
method. In 1994, Snodgrass described tubular-
ized incised plate (TIP) urethroplasty for distal
penile hypospadias repair. It was subsequently
also applied to proximal hypospadias, with
encouraging results.®® Snodgrass introduced
the longitudinal split of the urethral plate
which represents significant progress in ure-
thral plate-preserving surgery, allowing ten-
sion-free tubularization of the urethral plate to
form a neourethra of adequate size. The tech-
nique is now widely accepted.® The principal

Correspondence and reprint request:

Salem Swieb.

Department of surgery, Faculty of Medicine,
Misurata University- Libya.

E-mail: s.swieb@med.misuratau.edu.ly.

steps are a deep longitudinal incision of the
urethral plate to allow tubularization, and addi-
tion of a layer between the neourethra and the
overlying skin to avoid urethrocutaneous fistu-
|a.(6, 7)

The surgical goals of hypospadias repair are
formation of a hairless urethra of uniform cali-
ber and adequate size, attaining a fully straight
penis, positioning of the external meatus at the
tip of the glans and normal penile appearance
with minimum complications. Although, com-
plications such as fistula, meatal stenosis, ure-
thral flap necrosis and dehiscence are still en-
countered.

Surgeons introduce some modifications to the
original procedure in order to minimize the
complications. The distal limit of the deep lon-
gitudinal incision may be either the mid-glans
or the tip of the glans. The covering flap of the
neourethra is usually raised from the preputial
skin; however, this may result in penile torsion
and devascularization of the preputial skin that
is often used in reconstruction of the penile
skin.® A ventral dartos flap has been used to
cover the neourethra aiming to avoid such
complications. Despite these variations, com-
plications of hypospadias repair, such as fistu-
lae, urethral stricture, meatal stenosis, penile
torsion, persistent chordee, infections and
wound dehiscence, are still reported.® In this
paper, we describe our experience with modi-
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fied technique in performing Snodgrass TIP
urethroplasty with respect to postoperative
complications and outcomes, with emphasis on
urethra-cutaneous fistula formation.

MATERIALS AND METHODS
We reviewed the results of Snodgrass TIP ure-
theroplasty in hypospadias repair performed by
one surgeon, between August 2017 and May
2019 at Alnokhba hospital in Misurata- Libya.
Cases of hypospadias with severe chordee and
patients who had undergone previous urethro-
plasty were excluded. Distal hypospadias in 61
boys aged 4 months to 11 years were included,
with data on the demography of the patients,
type of hypospadias, presence and degree of
chordee and the surgical outcome and follow-
up for fistula formation. All operations were
performed with the patient in the supine posi-
tion under general anesthesia A stay suture was
placed on the dorsal side of the glans for han-
dling, and the urethral plate was outlined at a
width of 6-8 mm.
We divided the patients into 3 groups, we used
in each group a different surgical method. The
three methods differed in the type of flap used.
In all groups, the urethral plate defining inci-
sions and the sagittal deep longitudinal inci-
sion were extended from the posterior edge of
the hypospadiac meatus to the mid-glans
In group A (20 cases), the neourethra was cov-
ered by a dorsal preputual flap. In group B (23
cases), the neourethra was covered by a lateral
dartos flap. In group C (18 cases), the ne-
ourethra was covered by combination of lateral
dartos flap and preputial flap. In all groups, the
urethral plate was tubularized over an 8-10 Fr
fenestrated silicone catheter (depending on the
child’s age) with a continuous 4-0 vicryl ab-
sorbable suture to create the neourethra, and
the catheter was left for 5 days postoperatively.
The glandular wings were approximated by a
4-0 vicryl absorbable suture, and the distal
ends were fixed to the underlying neourethra at
5 and 7 o’clock with the same type of suture.
After the completion of repair, a urethral stent
was fixed to the glans penis with a 3/0 silk
suture. All patients were admitted to the hospi-

tal postoperatively and usually discharged at
the 3rd day postoperatively. Urethral catheter
was removed 5 days after operation. A slit,
vertically oriented, oval meatus and a conical
glanular shape with a direct urinary stream
were the criteria for good results.

Data were collected and entered into the com-
puter with the SPSS program.

RESULTS

The mean age of the 61 cases was 3.98 years
(range 4 months to 11 years). The positions of
the urethral meatus in the sample and in each
group are shown in (table 1). An adequately
functioning neourethra with a slit-like meatus
at the tip of the glans was achieved in 53
(86.8%) patients.

(Table 1) types of hypospadias and number of cases
studied.

Coronal 14
Subcoronal 29
Peno-scrotal 8
Mid-shaft 10

On follow-up after 3 months from operation,
urethro-cutaneous fistula as a complication
found in 8 patients, at a rate of 13.1% (table 2).
In group A, fistula occurred in 4 cases (20%),
in group B, it occurred in 3 patients (13%),
while in group C, it occurred in only one pa-
tient (5.5%). A lower rate of fistula formation
occurred with group C, in which we used dou-
ble flap (lateral dartos flap and preputial flap).

(Table 2) percentage of fistula formation in each
group of patients.

Group|Group|Group| Total
A B C
Number of cases | 20 23 18 61
Fistula formation 4 3 1 8
(%) (20%) | (13%) | (5.5%)|(13.1%)

In correspondence with type of hypospadias,
no urethrocutaneous fistula occurred with cor-
onal hypospadias (0%), while fistula occurred
in 3 cases with subcoronal type (10.34%), 3
cases with peno-scrotal type (37.5%) and 2
cases with mid-shaft type (20%). (table 3)

Table 3) percentage of fistula formation within each type of hypospadias.

Coronal Subcoronal Peno-scrotal Mid-shaft Total
Fistula 0 (0%) 3 (10.34%) 3 (37.5%) 2 (20%) 8
No fistula 14 (100%) 26 (89.66%) 5 (62.5%) 8 (80%) 53
Total 14 29 8 10 61

DISCUSSION
There are multiple variations in surgical tech-
niques introduced by surgeons to modify
Snodgrass procedure aiming to improve out-
comes and decrease complications. Most
common complications are urethra-cutaneous
fistula, meatal stenosis, penile torsion and

wound dehiscence. We will discuss fistula
formation in our study and review literature for
comparison. The interposition of a barrier layer
(flap) between the neourethra and the overly-
ing skin is an important part of the Snodgrass
repair, its role is to decrease the rate of ure-
thra-cutaneous fistula formation. The most
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popular flap used is the preputial flap; howev-
er, mobilization and ventral transposition of
the flap around one side of the penile shaft
may lead to penile torsion, especially if the
flap is of inadequate length and laid on with
tension. Moreover, dissection of the flap may
affect the blood supply to the dorsal skin,
which is often used for re-surfacing closure,
and may thus predispose to skin loss and fail-
ure of the repair.

To avoid penile torsion, a modification of the
way in which the preputial flap is immobilized
has been described.®® A window is created in
the flap at the midline, and the penile shaft is
pulled through it in order to transfer the dartos
flap ventrally over the neourethra. The size of
the flap may, however, be inadequate to cover
the repair when the ventral skin is deficient,
and another modification in flap creation was
described, which is to raise the ventral dartos
flap to cover the neourethra. This technique
was claimed to be associated with a low fistula
rate and easier harvesting and mobilization of
the flap to cover the neourethrab. Jayan-
thi® reported statistically significantly higher
rates of fistula formation with preputial flap
than that with lateral dartos flap. He found
that the lateral dartos flap is usually easily

raised and mobilized to the midline. It is also a
good option in cases in which the child has
been circumcised before uretheroplasty, as
there is no preputial flap.

In our study, we used three different modified
techniques for Snodgrass procedure, to cover
the neourethra we used preputial flap, lateral
dartos flap and combined double flap (prepu-
tial and lateral dartos), we found better out-
comes with double flap technique and less ure-
throcutaneous fistula formation. Coronal hypo-
spadias had the best outcome with no cases of
fistula formation, while percentage of cases
that had fistula complication increased the
higher the degree of hypospadias. However,
this technique (combined double flap) can be
used only in selected patients, it cannot be used
in already circumcised patients. Another factor
that detrermines the selection of the type of
flap is the position of external urethral meatus,
Mid-shaft and subcoronal hypospadias are
more suitable for combined double flap tech-
nique.

In (table 4) a review of other modifications of
the tissue covering TIP uretheroplasty and the
rates of fistula formation published in the liter-
ature.

(Table 4) types of supportive tissue covering TIP uretheroplasty and rates of fistula formation.

Tissue covering TIP repair Reference (No.) |Date| No. of patients | No. of fistulas (%)
Lateral dartos flap Al-Hunayan et al.®) {2003 83 4 (5)
De-epithelialized preputial flap Jayanthi®?) 2003 110 1(D
De-epithelializied preputial flap Baccala et al.®®) 2005 101 2(2)
Para-urethral dartos flap Mustafa®4 2005 15 1(7)
Double dartos flap Bakan and Yildiz® |2007 45 0
Combined Mathieu and Snodgrass Elganainny et al.®® 2010 101 8 (7.9)
Modified preputial flap El-Kassaby et al.A” 2012 764 16 (2)

Another topic of controversy in TIP urethro-
plasty is the use of a urethral stent. Proponents
of stenting argue that it keeps the dorsal mid-
line incision stretched open and limits prema-
ture healing, which would obviate the benefit
of the dorsal incision.*? In descriptions of
cases with no stenting, however, no cases of
urethrocutaneous fistula, urethral stricture or
meatal stenosis have been reported®®, We
stented all patients for 3-5 days, which allowed
drainage of the urinary bladder. It also helps
hemostasis, reduces post-operative bleeding
and in the same time this short period, avoids
the problem of catheter blockage, bladder irri-
tation and long hospital stays.

The retrospective nature of this study limits its
generalization, and a prospective comparative
study is recommended.

CONCLUSION
Use of preputial- lateral dartos combined dou-
ble flap in Snodgrass urethroplasty reduce the
rate of fistula formation. The use of a stenting

catheter should not exceed 5days post-
operatively in order to avoid its complications.
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