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Abstract

Background: Anemiais a public health problem worldwide and also associated with H. pylori
infection. Determining prevalence of anemia and its association with H. pylori infection is
important to develop evidence based decision and intervention strategies. The magnitude of

anemiaand its association with H. pylori infection is not well known in this study area.

Objectives: To determine prevalence of anemia and its association with H. pylori infection
among adult dyspeptic patients attending Wachemo University Nigist Elein Mohammad
Memoria Referral Hospital from January 8,2019 to April 1,2019; Hosanna, southwest Ethiopia.

Method: A cross sectional study was conducted involving 362 consecutive adult dyspeptic
patients who came to the Hospital during the study period. Socio-demographic, clinical and other
related data were collected by structured questionnaire. Four milliliter of venous blood sample
was collected for hematological parameters analysis and blood film preparation. Stool sample
was collected to detect H. pylori antigen and intestinal parasite. Data were anayzed by SPSS
version 21. Frequency table, graph and descriptive summaries were used to describe variables.
Independent sample T-test, bivarate and multivariate logistic regression analysis were performed.

In this study p<0.05 was considered as statistically significant.

Results: The overall prevalence of anemia among dyspeptic patients was 24.3% (95%Cl: 19.9,
28.7). Among H. pylori infected participants 29.2% were anemic, of which 69.2% had mild
anemia and 63.5% had normocytic normochromic anemia. Rura residence (AOR: 1.9, 95%CI:
(2.1, 3.3), H. pylori infection (AOR: 1.77, 95%CIl: (1.05, 2.98) and intestinal parasitic infection
(AOR: 2.14, 95%CI: (1.14, 4.03) were significantly associated with anemia. The mean (SD)
values of HGB, RBC, HCT, MCV, MCH, MCHC and RDW were significantly different between
H. pylori positive and negative participants.
Conclusion: The prevalence of anemia in this study indicated that it is a moderate public health
problem. Rura residence, H. pylori and intestinal parasitic infection were significantly
associated with anemia. The findings of this study should be taken into account for prevention
and control of anemia among dyspeptic adults.
Key words: Anemia, H. pylori infection, dyspeptic, Hosanna, southwest, Ethiopia.
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Chapter one: I ntroduction

1.1. Background

Anemia is defined as a decreased blood cell hemoglobin concentration; it is a common
manifestation of various etiologies, for example, iron-deficiency (ID), vitamin B12 deficiency,

folic acid deficiency, gastrointestinal bleeding, acute and chronic infections (1,2).

Anemia can be classified as microcytic hypochromic, normocytic normochromic and macrocytic
based on morphologica criteria of red cells in thin blood film, and aso on red cells indices,
mean cell volume (MCV), mean cell hemoglobin (MCH) and mean cell hemoglobin
concentration (MCHC) (3). Whereas based on hemoglobin concentration (Hgb) it can be
categorized as mild, moderate and severe anemia (4).

Anemia has multi-factorial underlying causes and associated with socio-demographic factors,
parasitic infection, chronic disease, nutritional status and dietary habit (5-7). Despite this, H.
pylori infection is a highly prevalent microbial infection (8), has been found more frequently in
dyspeptic patients (9).

Helicobacter pylori (H. pylori) infection is one of the most common bacterial infections in
humans and infecting more than 50% of the world’s population (10). It causes gastritis, peptic
ulcer disease, gastro duodenal ulcer, atrophic gastritis and dyspeptic symptom (11,12).
Furthermore, it has been implicated in some hematological manifestations such as anemia, ID
and vitamin B12 deficiency (13,14).

H. pylori infection is associated with anemia by impairing iron absorption as a result of chronic
gastritis which causes gastric hypochlorhydria, leading to impair reduction of the dietary iron
from the ferric to ferrous form (15,16). Because most dietary iron is in the ferric form, and an
acidic intra-gastric pH and ascorbic acid is needed to reduce it to the ferrous form for absorption
(17). Hence, H. pylori is a mgor causes of chronic superficial gastritis leading to atrophy of
gastric glands,, resulting in reducing gastric acid secretion (18).



Iron uptake by H. pylori is enhanced during their growth, can compete with the host (19) , and
increased hepcidin production secondary to H. pylori infection decreases the release of iron from
macrophages and entrecotes (20). Because hepcidin, act as a acute phase reactant in response to
the inflammation produced in the gastric mucosa, resulting in anemia of inflammation or chronic
disease (16). Other possible mechanism includes, increased iron loss due to hemorrhagic

gastritisand active bleeding peptic ulcers (21).

In another hand, it has been implicated that H. pylori infection cause deficiency of vitamin B12
by producing chronic gastritis and atrophic gastritis (22); a mechanism that has been proposed to
explain this association is H. pylori infection causes hypochlorhydria, leads to increased bacterial
colonization. Bacteria compete with the host for vitamin B12. Gastric acid in the stomach and
pepsin was required to release protein bounded vitamin B12 from food; thereby vitamin B12
cannot bind to haptocorrin (R-protien) and then with intrinsic factor, lead to malabsorption of
vitamin B12. In addition, decreased production of intrinsic factor due to atrophic gastritis which
may resultsin vitamin B12 deficiency and anemia (20,23,24).



1.2. Statements of problems

Anemia is a global public health problem affecting both developed and developing countries

with major consequences for human health as well as social and economic development (25).

According to World Health Organization (WHO) report, anemia affects around 1.62 billion
people globally, which was estimated 24.8% of the global population. It affects 45.7%-65.5% of
individuals in South-East Asia and 47.5%-67.6% in Africa. The highest prevalence of 47.4% is
in preschool-age children and the lowest prevalence of 12.7% is in men (26). In addition, the
global prevaence of anemia for all women of reproductive age was 29.4%. Four hundred ninety
six million women of reproductive age, 32 million pregnant women, and 273 million children
were anemic in 2011(25). But in 2016, globally 578 million women of reproductive age were

anemic. Burden of anemiawere highest in Africaand South-East Asia (27).

Anemia is one of the most common public health problems in Ethiopia, according to the
Ethiopian Demographic and Health Survey (EDHS) report in 2016, 24% of women and 15% of
men were anemic (28). Burden of anemia among women of reproductive age declined from 27%
in 2005 (29) to 17% in 2011 (30), but increased to 24% in 2016 (28).

H. pylori infection is a worldwide public health problem, affecting both developed and
developing countries; globally 48.6% of adults suffering from this infection (8). In Ethiopia it
affects 83.3% adults in southern Ethiopia (31), 72.2% in northern Ethiopia (9) and 71% in
Somali region (32). In addition it has been reported that H. pylori infected individuals are at
higher risk of anemia, ID and vitamin B12 deficiency compared to H. pylori-negative
individuals(33-36). Different studies also suggest that anemia is prevalent among H. pylori
infected patients, a study showed that 91.8% of H. pylori infected individuals were anemic and
HGB had significantly reduced among infected individuas relative to uninfected (37), and
another study showed that magnitude of anemia among H. pylori infected adults were 63.6%
(38). In Butgjira, Ethiopia a study showed that 30.9% of H. pylori infected individuals were

anemic (39).



Anemia has serious implications for the health, as well as social and economic development (40).
anemia reduces individuals wellbeing, cause fatigue, weakens, and impairs physical capacity and
work performance (1). In addition it results in negative impacts in adults, increases susceptibility
to different kinds of infections, increased hospitalization and mortality (19,41). Adult is one of
the economic main powers for developments of country, however, anemia results in millions of
adults to impaired health and quality of life, which lead communities and nations to impaired
economic productivity and development (25,27,42).

A systematic analysis using national and sub national survey data estimated 32.9% worldwide
burden of anemia in all ages combined, Sub-Saharan Africa has the highest burden of anemia
(43). Burden of anemia became continued as a public health problem in Ethiopia (28).
However, WHO targeted a 50% reduction of anemia burden especially in women of reproductive
age until 2025 (44). In order to achieve WHO target it requires an integrated approach, so
identifying possible contributing factors is important in order to reduce anemiaburden. H. pylori
infection is one of the possible contributing factors for burden of anemia and prevalent among
adult (32,45).

Identifying possible contributing factors at different set ups is important in order to combat
anemia burden and for proper management of anemic patients.

Many epidemiological study revealed high magnitude of H. pylori infection in developing
countries including in Ethiopia (31,46). Previously one study conducted in Ethiopia showed high
prevalence of anemia among H. pylori infected adults (39). However, this study had not
determined type and severity of anemia among infected individuals and cannot control some of
the potential confounding variables. Availability of updated information on magnitude of anemia
and its association with H. pylori infection, and determining type and severity of anemia has a
major role in the management and controlling of anemia, which is not well known in this study
area. Therefore, this study was done to determine prevalence of anemia and its association with
H. pylori infection among adult dyspeptic patients and also to determine type and severity of
anemia among infected individuals.



1.3. Significance of the study

H. pylori infection is a worldwide problem and the overall prevalence is high in developing
countries. It has been found more frequently in dyspeptic patients and result in anemia and

micronutrients deficiency like ID and vitamin B12.

Strategies for prevention and control of anemia focused on its underlying causes and associated
factors. So, disclosing the prevalence of anemia and its association with H. pylori infection
among adult patients in the study area will help to develop evidence based decison and
intervention strategies to improve the health status of the adults. So, intervention measures are

planned and improved based on available information.

On top of this, knowing the burden of anemia and its association with H. pylori infection in adult
population in Ethiopia can provide information for health policy makers as an input to design
effective management and control of anemia and H. pylori infection. Also finding may serve as

base line data for the future research on the area.



Chapter two: Literaturereview

Anemia is a common manifestation of various etiologies such as ID, vitamin B12 deficiency,
folic acid deficiency, gastrointestinal bleeding, acute and chronic infections (2,26). Different
study has been reported that H. pylori infection plays arole in magnitude of anemia.

A retrospective study conducted at Kutahya, Turkey in between 2011-2015 among 1408
dyspeptic patients showed that 53.2 % of the patients were anemic and 64.4% had H. pylori
infection. Among infected individuals, 91.8% were anemic and Hgb was significantly reduced
among individuas infected with H. pylori relative to uninfected patients (37).

Another retrospective study performed in between 2012-2016 in Beijing, China revealed that
5.3% had anemia and 43.9% had H. pylori infection. Among H. pylori infected 5.5% were
anemic; of which 4.2% and 1.3% had mild and moderate to severe anemia respectively. H.
pylori infection was significantly associated with anemia after adjusting for age, sex, underlying
chronic diseases and body mass index (BM1). Significant differences in the rates of anemia were
found in age, sex, underlying chronic diseases and BMI (47).

A cross-sectional study conducted in Central Plateau of Haiti on 132 adults in 2009 showed
63.6% overal prevaence of anemia and 50.8% had H. pylori infection. The prevaence of
anemiawas 55.2 % in H. pylori infected individuals. Among anemic adults 53.8%, 8.3%, 1.3%
had mild, moderate and severe anemia, respectively. This study revealed that H. pylori infection

was not associated with anemia (38).

However, another cross-sectional study conducted in General Hospital of Chinese PLA among
646 subjects in 2015 revealed that H. pylori infection was significantly associated with anemia.
Compared to the H. pylori negative group, H. pylori positive group was 2.53 times more likely to
be anemic and prevalence of anemiain the H. pylori positive group was 5.3% (35).

The overal prevalence of anemia was 25.2% in a cross-sectional study conducted in Genera
Medicine ward Jinnah Postgraduate Medical Centre, Karachi in 2017 among 115 adult patients
presenting with H. pylori gastritis (48).



Another cross-sectiona study conducted in 2007 among 1,117 adults in 31 primary health care
units in Pelotas, southern Brazil 20.6 % showed overall prevalence of anemia and H. pylori
infection was 70.7%. The magnitude of anemia was 20.9 % in the individuals with H. pylori
infection and this study revealed absence of association between H. pylori infection and anemia

among adults attending primary health care units (49).

However, in Irag a cross sectional study carried out on 115 patients attending primary health care
canter showed that H. pylori infection was associated with higher prevalence of anemia and

overall prevalence of anemiaand H. pylori infection were 53.04%, 60%, respectively (50).

Another study conducted in United States among 7,462 participants in 2005 showed that H.
pylori infection was associated with anemia, IDA and ID (34).

Mean value of HGB, HCT and RBCs count showed significant differences between cases and
controls in a prospective case control study conducted in Khartoum, Sudan on 60 H. pylori
infected and 60 H. pylori uninfected controls. This study showed association between H. pylori
infection and HGB, HCT and RBC (51).

In Palestine, a case—control study performed in 2016 among 150 adult patients infected with H.
pylori and 150 uninfected adults showed mean levels of HGB, RBC and HCT were significantly
lower in cases compared to control. H. pylori positive individuals are at 4.25 times and 3.5 times
higher risk of having low levels of serum vitamin B12 and iron, respectively compared to H.
pylori negative individuas (33).

In 2014 retrospective study conducted in Turkey among 117 individuals, 69 study and 48 control
groups showed that the mean levels of RBC, HGB, HCT and MCV in the study group were
lower than those in the control group and there was no association between IDA and H. pylori
infection (52).

However, study conducted in Baghdad, Irag among 78 H. pylori infected patients and 22
uninfected subjects as control showed that 30.7% of the patients had ID and H. pylori infection
was associated with 1D and subsequently IDA (53).
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A cross-sectional study performed in Cuba among 391 women in 2014 showed prevalence of
anemia and H. pylori infection was 24.6% and 47.1%, respectively. Out of anemic study
participants; 62.5% had mild and 37.5% had moderate anemia respectively. H. pylori infection
was not associated with ID and anemia(54).

Recent systematic review and meta-analysis on the association between H. pylori infection and
IDA reveled; as compared to uninfected individuals, H.pylori-infected individuals showed 1.15
times more likelihood of anemic, 1.72 more times likelihood of IDA, and 1.33 times more
likelihood of ID. This study indicates increased likelihood of depleted iron stores in relation to
H. pylori infection and also suggested that H. pylori eradication therapy, added to iron therapy
might be beneficial in improvements of hematological parameter (55).

Another systematic review and meta-analysis performed in 2010 from 15 observational
epidemiological studies on the association between H. pylori infection and IDA reveaed
H.pylori-infected individuals were 2.22 times more likely to be anemic compared to their non-
infected counterparts(36).

The mean (SD) values of HGB, MCV, MCH, MCHC, HCT and RBC count was significantly
different between H. pylori infected and uninfected patientsin a cross-sectional study conducted
in Butgjira Hospital in 2013 among 401 dyspeptic patients and the overall prevalence of anemia
and H. pylori infection was 26.9% and 52.4% , respectively, among infected patients prevalence
of anemiawere 30.9%. This study showed absence of association between anemia and H. pylori
infection (39).

Anemia in adults related to different factors linked to socio-demographic factors (5). Increased
age, sex, rura residence, illiteracy and low socio-economic classes were found to risk factors
associated with anemia in different studies(6,56-58). The highest percentage of anemiawas
seen in the female (64.5%) and in a study participants within a age group of 25-34 years
(76%) in a cross-sectional study conducted in Central Plateau (38). Whereas distribution of
anemiawas higher in the age group of 18 to 24 years (25%), female (21.5%), low socioeconomic
class (20.7%) and study participants who attends primary educationa level (22.2%) in a cross-



sectional study done in southern Brazil (49). Another cross-sectional study conducted among
adults in Tamil Nadu, India revealed rural residence, increased age, meat consumption, tea
(sugar) consumption were associated with anemia. The larger proportion of anemia were seen in
illiterate (51%) and labourer as primary occupation (61.9%) (57).

Anemia has been associated with nutritional status, underlying chronic diseases, infectious
diseases and heavy blood loss as a result of menstruation, or parasitic infections (7,47,58).
Anemia was significantly associated with intestinal parasite infections and BMI in a cross-
sectional study conducted in India (7) and Uganda (6). Proportion of anemia among study
participants were 18.8% on who had history of bleeding (hemorrhoids) in a cross-sectional study
done in southern Brazil (49). Low consumption of meat and vegetables showed associations with
anemia and ID in a study done in Cuba (54). Another cross-sectional study carried out at Creek
Genera Hospital, Karachi showed that infectious diseases, nutritional deficiency and
gastrointestinal blood loss were the most common identified causes of anemia (59), and aso
anemia was associated with advanced age and presence of chronic diseases in a study conducted
in Portugal (58) and Sao Paulo (60). Anemia was linked to some behavioral characteristics like
smoking and alcohol consumption, 18.3% and 20.2% of study participants were anemic who had

habit of smoking and alcohol consumption, respectively (49).

Many epidemiological and clinical studies were conducted to determine association between
anemia and H. pylori infection; however, results from different areas and countries are not
consistent and majority of them not identified type and severity of anemia among H. pylori
infected patients. Most of them preformed with relatively small sample sizes and cannot consider
strength and direction of the associations. Thus no studies conducted to investigate prevalence of
anemia and its association with H. pylori infection and also determined type and severity of

anemiain infected individuals in this study area.



Chapter three: Objectives

3.1. General objective

To determine prevalence of anemia and its association with H. pylori infection among adult
dyspeptic patients attending Wachemo University Nigist Elein Mohammad Memoria Referral
Hospital from January 8,2019-April 1, 2019.

3.2. Specific objectives

To determine prevalence, severity and types of anemia among adult dyspeptic patients

To identify associated risk factors with anemia among adult dyspeptic patients
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Chapter four: Methods and materials

4.1. Study area

The study was conducted at Wachemo University Nigist Elein Mohammed Memorial Referra
Hospita (WUNEMMRH) which is located in Hosanna town, Haddiya Zone, Southern Nations
Nationalities, and People’s Region (SNNPR). The town is 232 km far from the capital-city Addis
Ababa, to southwest and 157km from regional city Hawassa. The town lies on the average at
2,177 m above the sea level.

This hospital was established in 1976 EC and its catchment area population is estimated around
3,200,000. It contains 201 beds giving service in four major departments. In addition to other
services, the hospital has surgical, Gyne& obstetric, internal medicine and pediatric departments.
Each department has their own inpatient, outpatient and referral clinics. The study was
conducted in central laboratory which provides parasitological, hematologic, microbiological,

clinical chemistry and serological service.

4.2. Study design and period

Facility based cross sectional study design was employed from January 8, 2019-April 1, 2019.
4.3. Population

4.3.1 Sour ce population

All adult patients attending WUNEMMRH

4.3.2 Study population

All identified adult dyspeptic patients attending WUNEMMRH during study periods.

11



4.4. Sample size deter mination and sampling technique

The sample size was calculated by using the single population proportion formula taking 30.9 %
prevalence of anemia (39) and by considering 95% confidence interval (Cl) and 5% margin of

error.

n= (2>*pP(q)
d2
n = (1.96)%0.309(0.691)/ (0.05)>

Where n=Samplesize
Z= Confidence level 95%
P= prevalence of anemia 30.9 %
g= 1-p. 1-0.309 =0.691
d= Margin of error 5%
Final sample size after adding (10%) non response rate was =362.
Sampling Technique

All consecutively identified adults who fulfilled the inclusion criteriawere enrolled in the study.

12



45. Variables

4.5.1. Dependent variables

e Apemia

4.5.2. Independent variable
e Socio-demographic characteristic (age, sex, residence, marital status ,educational
status, monthly income and occupational status)
e H.pylori infection
e Intestinal parasitic infection
e Chronic disease
e History of malariainfection
e History of blood loss
e BMI
e Dietary habit

e Behavioural characteristic (cigarette smoking and alcohol consumption)

13



4.6. Eligibility criteria

4.6.1 Inclusion criteria

All adult patients (=18year) who have dyspeptic complaints were included in the study.
4.6.2 Exclusion criteria

Patients who took treatment for H. pylori infection within the last three month (61), who had
previous stomach or small bowel surgery, donate blood within last three month and on a
treatment for anemia prior to data collection, pregnant women and severaly ill patients were
excluded.

4.7. Data Collection
4.7.1. Socio-demographic and related clinical data

Data on socio-demographic characteristics, clinical and other related factors were collected using
astructured questionnaire (Annex I11). The questionnaire was adapted from other similar studies
and prepared in English. It was translated into Amharic and Haddiyissa. Finaly it was translated
back into English to check for consistency.

14



4.7.2 Study participant recruitment and L aboratory procedures

Study participants who have dyspeptic complaints were screened in outpatients, inpatients and
emergency ward and sent to central laboratory with request form. Eligible participants were
requested for their consent after explaining the purpose, benefit and risk of the study by data
collector (Annex I). Consented participants were interviewed using structured questionnaires
about socio-demographic, clinical and other related factors. For laboratory data, 4ml of venous
blood sample were collected in ethylenediaminetetraacetic acid (EDTA) tubes by laboratory
technologist from each study participants for hematological parameter analysis and blood film
preparation. All sample received in the laboratory were checked for quality, and labeled by code
numbers. Hematological parameters; HGB, RBC, HCT, MCV, MCH, MCHC and RDW were
determined using automated blood analyzer MINDRAY BC-3000 PLUS (Shenzhen mindray
Bio-Medical Electronics Co.,Ltd, China). Thin blood films were prepared, air-dried, labeled and
then stained by wrights stain to evaluate RBC morphology of anemic study participants (Annex
V).

In addition, after explaining how to collect representative stool specimen clean cupped plastic
container was given to the participants. Approximately five gram of stool specimen was
collected from each study participant and checked for the presence of H. pylori antigen by
wondfo one step H. pylori feces test (Guangzhou Wondfo Biotech Co.,Ltd, China) and intestinal
parasites were detected from remaning sample by wet mount techniques (Annex 1V).
Anthropometric measurements (height and weight) were measured from all study participants
and BMI was computed as weight in kilogram divided by the square of height in meter and
categorized in a four groups, BMI<18.5 kg/m? as underweight, BMI = 18.5-24.9 kg/m? as
normal weight, BMI = 25-29.9 kg/m? as overweight, and BMI > 30 kg/m? as obese (62).
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Figure 1 Sampling and laboratory work flow
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4.8. Quality assurance

To ensure the quality of data different quality control activities were involved, including giving
training to data collectors prior to data collection, standardization of procedures, checking
reagents and test kits for their expiry date before any analysis started and completeness of each
guestionnaire was checked regularly during data collection.

All laboratory tests were done by following the standard operation procedures (SOPs) and
manufacturer instructions (Annex 1V). For automated hematology analyzer, backgrounds check
initial, repeated analysis of randomly selected specimens to see reproducibility, randomly
selected specimens (high, normal, and low) were checked by other similar hematology analyzer
and as a part of laboratory protocol Hospital laboratory evaluates instrument performance by

commercia available quality control material.

Wright stain was filtered every day by using filter paper and also stored at locked cabinets away
from moisture and sunlight. The quality of H. pylori kits were checked while every new batch
was opened by using known positive and negative samples and checked as recommended by
manufacturer’s instruction. The data collections, application of standard procedure, accuracy of

test results were supervised by principal investigator strictly.
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4.9. Operational definition

Dyspeptic Patients. those patients who have suggestive sign and symptom for H. pylori
infection.

Anemia: defined according to WHO cutoff value as aHGB concentration of less than 12 g/dL in
women and less than 13 g/dL in men, mild anemia: HGB concentration lies between 11-12.9
g/dL in men and 11-11.9 g/dL in women, moderate anemia: HGB concentration lies between 8-
10.9 g/dL in men and women, severe anemia HGB concentration less than 8 g/dL in men and
women (4).

Normocytic normochromic anemia: MCV value lies between 80 fL and 100 fL and MCHC
value lies between 32 g/dL and 36 g/dL.

Microcytic hypochromic anemia: MCV value less than 80 fL and MCHC value less than 32
g/dL.

Macrocytic anemia: MCV value greater than 100 fL.

Heavy menstruation: history of prolonged menstruating for longer than 7 days.

Accidents: car, motor and other occasion which result in blood loss.

Immediately after meal: a study participant who took tea or coffee 30 minute after meal.
Alcohol abuse: isconsumption of >40ml alcohol per day.
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4.10. Data processing and analysis

After checking the data for completeness, missing values, and coding of the questionnaires, the
data were entered into Epi-Data version 3.1(Epi-Data, Odense, Denmark), exported to Statistical
Package for Social Science (SPSS) version 21(SPSS, Chicago, USA) statistical software for
anaysis. Frequency table, graph and descriptive summaries were used to describe the study
variables. Association between anemia and H. pylori infection was assessed by logistic

regression.

Logistic regression was used to determine the effect of independent variables on the prevalence
of anemia. Bivarate analysis was performed for each independent variable to select variables
candidate’s for multivariate analysis. Variables in bivarate analysis with P value <0.25 were
taken as candidates for multivariate analysis. Multiple logistic regression analysis was used to
control the effect of confounding variables and to identify associated risk factors for prevalence
of anemia. A 95% CI was used and in al case P-value <0.05 was considered as statistically

significant.

The difference in the mean (SD) values of RBC parameters between H. pylori positive and
negative individuals were explored using independent sample T-test. Data were tested for the
normality of its distribution by Kolmogorov—Smirnov test. Age, monthly income and food
consumption day peer week was categorized based on previous study (39,49). HGB
concentration was adjusted for altitudes and smoking as per recommended by WHO standard

guideline (4).
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4.11. Ethical clearance

Ethical clearance was obtained from the Institutional review Board of Health Sciences faculty,
Ingtitute of Health, Jimma University. Letter of cooperation was written to WUNEMMRH.
Written letter of permission was obtained from WUNEMMRH. Written informed consent was
obtained from each study participants after explaining purpose and procedures of study before
enrolling in the study (Annex I) and those willing to participate were included. The entire study
groups were informed that, their response will be kept confidential. To ensure confidentiality of
data, study participants were identified using codes and unauthorized persons not able to access
the collected data. In addition, the clinical specimens collected during the study periods were
used for the stated objectives only. The study participant results were reported to the physician

for proper management.

4.12. Dissemination and utilization of results

The findings will be presented to School of Medica Laboratory Science Faculty of Health
Science Ingtitute of Health, Jimma University as a partial fulfillment of MSc. thesis. It will also
be disseminated through publication on peer reviewed internationa journas and presented for
WUNEMMRH. The copy of the result will be submitted to Faculty of Health Science.
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Chapter five: Results

5.1. Socio-demographic characteristics of study participants

A total of 362 adult dyspeptic patients; 58 %( n=210) females and 42 %( n=152) males were
included in the study. The mean age of the study participants were 31.1 with a standard deviation

of +7.5 years. About 57.7% (n=209) of the study participants were rura area residents. Mgjority

60.2 %( n= 218) of participants were married (Tablel).

Table 1 Socio-demographic characteristics of adult dyspeptic patients attending WUNEMMH;

Hosanna; Southwest Ethiopia, January 8- April 1, 2019

Variable Categories Frequency (%)
18-24 85(23.5)
25-29 91(25.1)
_ 30-34 59(16.3)
Agein year 35-39 56(15.5)
40-44 54(14.9)
45-49 17(4.7)
Gender Female 210(58)
Male 152(42)
Residence Urban 153(42.3)
Rural 209(57.7)
Single 136(37.6)
Marital status Married 218(60.2)
Divorced 4(1.1)
Widowed 4(1.1)
Educational level lliterate 99(27.3)
Primary 50(13.8)
Secondary 115(31.8)
Higher 21 98(27.1)



Monthly incomein ETB” <776 69(19.1)

776-1552 97(26.8)
>1552 196(54.1)
Farmer 94(26)
Occupational status Daily laborer 55(15.2)
Employee 80 (22.1)
Students 69(19.1)
Merchants 57(15.7)
self employee 7(1.9)

ETB’ Ethiopian birr, Employee+, governmental employee

5.2. Clinical and other related characteristics of study participants

H. pylori infection and intestinal parasites were detected in 49.2% (n= 178) and 16.3% (n= 59) of
the study participants, respectively. Among the study participants, 2.5% (n= 9) had known
chronic disease (diabetes mellitus) and 3% (n= 11) had history of bleedings and reasons for
bleedings were accidents in a 45.4 %( n= 5), hemorrhoids in a 27.3 % (n=3) and heavy
menstruation in a 27.3 %( n= 3) of participants. As to the BMI level, 83.7% (n= 303) of
participants had normal weight. Majority 70.4 %( n= 157) participants had habit of eating fruit
and vegetable 1-3 day per week. During time of the data collection, 34% (n=123) of participants
had habit of consumption of red meat and 50.3 %( n=182) had habit of drinking coffee or tea
immediately after meal (Table2).
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Table 2 Clinicad and other related characteristics of adult dyspeptic patients attending
WUNEMMH; Hosanna; Southwest Ethiopia, January 8- April 1, 2019

Variables Categories Frequency (%)
H. pylori antigen test Negative 184(50.8)
Positive 178(49.2)
Intestinal parasite No 303(83.7)
Yes 59(16.3)
A. lumbericoides 17(28.8)
G. lambilia 23(39)
E. histolytica 15(25.4)
H. worms 4(6.8)
Having known chronic disease No 353(97.5)
Yes 9(2.5)
History of malaria infection No 357(98.6)
Yes 5(1.4)
History of bleedings No 351(97)
Yes 11(3)
Accidents 5(45.4)
Reason for bleeding .
Hemorrhoids 3(27.3)
Heavy menstruation  3(27.3)
BMI in kg/m? Underweight 11(3)
Normal weight 303(83.7)
Overweight 48(13.3)
Habit of consumption of fruit & vegetable No 139(38.4)
Yes 223(61.6)
Consumption of fruit & vegetable per week 1-3 157(70.4)
>4 66(29.6)
Habit of consumption of red meat No 239(66)
Yes 123(34)
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Consumption of red meat per week

drinking coffee or teaimmediately after meal

Cigarette smoking

Number of cigarette per day

Alcohol consumption

Volume of alcohols consumed per day

1-3
No
Yes
No
Yes
<10
10-20
No
Yes
300ml
500ml
>500ml

123(100)
180(49.7)
182(50.3)
354(95.3)
17(4.7)
15(88.2)
2(11.8)
344(95)
18(5)
3(16.7)
8(44.4)
7(38.9)
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5.3. Prevalence, severity and types of anemia among study participants

The mean (SD) HGB concentration of the study participants were 13.5(1.93) g/dL and 14.1(1.55)
g/dL in females and males respectively.

The overal prevaence of anemiawas 24.3% (n=88) with 95%CI (19.9, 28.7). Of which 71.6 %(
n=63) had mild and 28.4% (n=25) had moderate anemia and there was no severe anemia
identified and also 70.5% (n=62) had normocytic normochromic anemia, 27.3% (n=24) had

microcytic hypochromic anemiaand 2.3% (n=2) had macrocytic types of anemia respectively.

The prevalence of anemia among H. pylori infected participant was 29.2 %( n=52), of which
69.2% (n=36) had mild anemia and 30.8 % (n=16) had moderate anemia, respectively. Among
H. pylori infected study participants 63.5% (n=33) had normocytic normochromic anemia,
34.6% (n=18) had microcytic hypochromic anemia and 1.9 %( n= 1) had macrocytic anemia,
respectively.

Among the study participant proportion of anemia was 25.9% (n= 22) with in age group of 18-24
years, 29.7% (n=62) in rural area residents, 26.1% (57) in a married and 31.3% (n=31) in
illiterate. Distribution of anemia was 35.6% (n=21) among study participant who had intestinal
parasitic infection, 44.4 % (n=4) who had chronic diseases, 45.5% (n=5) who had history of
bleeding and 45.5% (n=5) who had underweight, respectively (Table3).
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5.4. Factors associated with anemia

In bivarate analysis, rural residence (COR (95% CI) = 2.06 (1.23, 3.45), illiteracy (COR (95%
Cl) = 1.89 (0.98, 3.65) and primary educational level (COR (95% CI) = 1.78 (0.81, 3.9) were
identified candidate variables to be tested for association with anemiain multivariate analysis

In addition, H. pylori infection (COR (95% CI) = 1.69 (1.04, 2.76), intestinal parasitic infection
(COR (95% ClI) = 1.94(1.07, 3.54), chronic disease (COR (95% CI) = 2.56 (0.67, 9.7), history of
bleedings (COR (95% ClI) = 2.69(0.8,9.04) and underweight (COR (95% CI) = 3.16(0.8,12.5)
were identified candidate variables to be tested for association with anemia in multivariate

anaysis (Table 3).

Table 3 Bivarate analysis of the association between anemia and socio-demographic, clinical and
other related factors among adult dyspeptic patients attending WUNEMMH; Hosanng;
Southwest Ethiopia, January 8 — April 1, 2019
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Variables Categories Anemia p-value
No (%) Yes(%) COR(95%CI)
18-24 63(74.1) 22(25.9) 1.13(0.33,3.84) 0.83
25-29 68(74.7) 23(25.3) 1.09(0.32,3.71) 0.879
Agein year 30-34 44(74.6) 15(25.4) 1.10(0.31,3.92) 0.874
35-39 42(75) 14(25) 1.08(0.30,3.87) 0.90
40-44 44(81.5) 10(185) 0.73(0.19,2.74)  0.65
45-49 13(76.5)  4(23.5) 1.00
Gender Female 155(73.8) 55(26.2) 0.78(0.47,1.28) 0.32
Mae 119(78.3) 33(21.7) 1.00
Residence Urban 127(83) 26(17) 1.00
Rural 147(70.3) 62(29.7) 2.06(1.23,3.45) 0.006"
Educational level [literate 68(68.7) 31(31.3) 1.89(0.98,3.65) 0.056"
Primary 35(70) 15(30) 1.78(0.81,3.9) 0.149
Secondary 92(80) 23(20) 1.03(0.52,2.04) 0.91
Higher 79(80.6)  19(19.4) 1.00
Monthly incomein <776 52(75.4) 17(24.6) 1.03(0.54,1.96) 0.913
ETB 776-1552 73(75.3) 24(24.7) 1.04(0.59,1.83)  0.88
>1552 149(76)  47(24) 1.00
H. pylori antigen test Negative 148(80.4) 36(19.6) 1.00
Positive 126(70.8) 52(29.2) 1.69(1.04,2.76) 0.033
Intestinal parasite No 236(77.9) 67(22.1) 1.00
Yes 38(64.4) 21(35.6) 1.94(1.07,3.54) 0.029°
Having known chronic No 269(76.2) 84(23.8) 1.00
disease Yes 5(55.6) 4(44.4)  2.56(0.67,9.7) 0.16"
History of bleedings No 268(76.4) 83(23.6) 1.00
Yes 6(54.5) 5(45.5)  2.69(0.8,9.04) 0.109°
Underweight  6(54.5) 5(45.5)  3.16(0.8,12.5) 0.1
BMI in kg/m? Normal 230(75.9) 73(24.1) 1.2(0.57,2.54) 0.62
Overweight 38(79.2)  10(20.8) 1.00
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Consumption of fruit  No
& vegetable

Yes
Consumption of red No
meat

Yes

Drinking coffee or tea No

immediately after meal Yes

Cigarette smoking No
Yes
Alcohol consumption No

Yes

101(72.7)
173(77.6)
178(74.5)
96(78)

136(75.6)
138(75.8)

262(75.9)
12(70.6)
262(76.2)
12(66.7)

38(27.3)
50(22.4)
61(25.5)
27(22)

44(24.4)
44(24.2)

83(24.1)
5(29.4)
82(23.8)
6(33.3)

1.3(0.79,2.1)
1.00
1.2(0.72,2.04)
1.00
1.00
0.98(0.61,1.59)

1.00

1.3(0.45,3.8)
1.00

1.59(0.58,4.39)

0.29

0.45

0.95

0.6

0.36

1.00 = Referent category, “candidate variables for multivariate analysis p-value <0.25
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5.5. Multivariatelogistic regression analysis of anemia predictors

Candidate variables for multivariate logistic regression were selected by considering p<0.25

from bivarate model. Accordingly, rural residence, H. pylori infection and intestinal parasitic

infection were significantly associated factors with anemia (Table 4).

Table 4 Factors associated with anemia among adult dyspeptic patients attending WUNEMMH,;
Hosanna; Southwest Ethiopia, January 8 — April 1, 2019

Variables Categories Anemia
No (%)  Yes(%) COR(95%CI) AOR(95%CI) p-value
Residence Urban 127(83)  26(17) 1.00 1.00
Rural 147(703) 62(29.7) 206(1.23345) 19(1.1,33) 002"
Educational llliterate 68(68.7) 31(31.3) 189(0.98365 1.66(0.823.3) 0.15
level Primary 35(70) 15(30)  1.78(0.81,3.9) 154(0.67,35) 0.3
Secondary  92(80) 23(20)  1.03(0.52,2.04) 1.12(0.55,2.27) 0.74
Higher 79(80.6)  19(19.4) 1.00 1.00
H. pylori Negative 148(80.4) 36(19.6) 1.00 1.00
antigentest b tive 126(70.8) 52(29.2) 1.69(1.04,276) 1.77(1.052.98) 0.03"
Intestinal No 236(77.9)  67(22.1) 1.00 1.00
parasite Yes 38(64.4)  21(35.6) 1.94(1.07,354) 2.14(1.14,4.03) 0.018"
BMI inkgme Undewsight 6(545) 5455 316(08125) 288(068.121) 015
Normal 230(75.9) 73(24.1) 12(057,254) 1.29(0.59,2.8) 05
Overweight ~ 38(79.2)  10(20.8) 1.00 1.00
Known chronic No 269(76.2) 84(23.8) 1.00 1.00
disease Yes 5(55.6)  4(44.4) 2.56(0.67,9.7)  1.87(0.46,7.59) 0.37
History of No 268(76.4) 83(23.6) 1.00 1.00
bleedings Yes 6(545)  5(455) 2.69(0.89.04)  3(0.84,10.76)  0.09

1.00 = Referent category, ** statistically associated p-value <0.05
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5.6. Association between RBC parameter with H. pylori infection

The mean (SD) of the parameters related to red blood cell were also compared between H. pylori
positive and H. pylori negative study participants. Accordingly statistically significant
differences were observed in mean value of HGB, RBC, HCT, MCV, MCH, MCHC and RDW,
respectively (Table 5).

Table 5 Association between RBC parameter with H. pylori infection among adult dyspeptic
patients attending WUNEMMH; Hosanna; Southwest Ethiopia, January 8- April 1, 2019

RBC Parameter H. pylori negative H. pylori positive p-value
mean (SD) mean (SD)

HGB g/dL 14.2(1.88) 13.3(1.6) <0.001
RBCx10°%puL 4.79(0.6) 4.47(0.39) <0.001
HCT (%) 45.6(5.3) 40.3(4.1) <0.001
MCV(fL) 90.4(4.9) 88.8(5.4) 0.003
MCH(pg) 28.9(2.2) 28.2(2.1) 0.001
MCHC g/dL 32.3(1.45) 31.9(1.3) 0.004
RDW (%) 13.9(1.12) 14.2(1.47) 0.01

P-value, independent sample T-test
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Chapter six: Discussion

Anemia is continued to be a public health concern worldwide with major consequences for
human health as well as social and economic development (27). Anemia in adults is associated
with negative impacts, including impairs the work productivity, increases susceptibility to
different kinds of infections, increased hospitalization and mortality (19). H. pylori infection is

one of the possible contributing factors for burden of anemia and prevalent among adult (32,45).

The current study attempted to asses anemia prevalence and its association with H. pylori
infection among adult dyspeptic patients. The overall prevalence of anemia among adult
dyspeptic patients was 24.3%. According to WHO classification of the public health importance

of anemia (4), anemia prevalence in this study indicated a moderate public health problem.

The overal prevalence of anemia obtained in this study was consistent with study done in
Butgjira (26.9%) (39), Cuba (24.6%) (54), Karachi (25.2%) (48) and Southern Brazil 20.6% (49).
However, the findings of this study was lower than reports from Kutahya, Turkey (53.2%) (37)
and Central Plateau (63.6%) (38). The lower prevalence of anemiain the current study might be
due to differences in cutoff values of HGB to define anemia and difference in sample size. For
example, in Kutahya, Turkey cutoff values of HGB to define anemia for male was less than 14
g/dL which is different as compared to our study (lessthan 13g/dL for male).

The current study finding revealed higher prevalence of anemia compared to studies conducted
in China (5.3%) (47). This might be due to methodological variation and presence of intestinal
parasitic infection in our study (16.3%). For instance a study conducted in China was
retrospective and exclude study participants without results of either H. pylori infection status or

hematologica parameter.

The prevalence of anemiaamong H. pylori infected participants obtained in this study was 29.2
%, which was consistent with the study finding in Butgjira 30.9 % (39) while higher magnitudes
of anemia among H. pylori infected were reported from Kutahya, Turkey (91.8%) (37) and
Central Plateau (55.2% ) (38). This might be dueto differencein H. pylori diagnostic method.
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According to WHO classification for degree of anemia based on HGB concentration (4), in this
study mild anemiawas common (69.2%) followed by moderate anemia (30.8%) among H. pylori
infected study participant. Similar findings were reported in studies done in China (47) and Cuba
(54).

Considering the morphological classification of anemia, normocytic-normochromic anemia
(63.5%) was the predominant types of anemia among H. pylori infected study participants
followed by microcytic hypochromic anemia (34.6%) in this study. This might be due to the
reason that blood loss secondary to chronic erosive gastritis, decreased iron absorption secondary
to chronic gastritis and hypochlorhydra, and aso risesin hepcidin level after H. pylori infection
which might contribute in anemia (13,16).

H. pylori infection is a worldwide public health problem, globally 48.6% of adults were suffered
from this infection (8). Moreover, it has been associated with different hematological
manifestations (33,53). The association between anemia and H. pylori infection has been
explored by number of previous studies (37-39,47,49,54).

The current study revealed that there is statistically significant association between anemia and
H. pylori infection. H. pylori-infected individuals were 1.77 times more likely to be anemic
compared to their non-infected counterparts. This findings were in agreement with previous
studies conducted in China (35,47) and USA (34).

Recent systematic review and meta-analysis showed association between H. pylori infection and
anemia with pooled OR (95% CI) = 1.15(1.00-1.32), with IDA pooled OR (95% CI) = 1.72
(1.23-2.42) and ID with pooled OR (95% CI) =1.33(1.15-1.54) (55). In addition, different meta-
analyses had reported similar results(36,45,63).

The possible mechanism that might explain the association between anemia and H. pylori

infection may include; consumption of iron by the organism itself (64), gastrointestinal blood

loss due to H. pylori-induced gastrointestinal lesions (16), and gastritis increased levels of

neutrophil-derived lactoferrin, and since H. pylori has a lactoferrin-binding protein receptor, the

infection may result in increased iron losses related to bacteria turnover. Since these bacteria
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have a high turnover rate, a large amount of iron may be lost in stools in the form of dead
bacteria (13,23). In addition, H. pylori chronic gastritis can change the physiology of the
stomach, inducing reductions in gastric acid secretion, while acidic intragastric PH was essential
for the absorption of dietary iron ; thereby inhibiting dietary iron absorption (12).

In the current study mean level of HGB, RBC, HCT, MCV, MCH, MCHC and RDW was
showed statisticaly significant difference between H. pylori positive and H. pylori negative
study participants. Similar observation was reported from Butgjira (39), Turkey (52) and Sudan
(51). Change in hematological parameters might be due to H. pylori infection. different studies
also reported that eradication of H. pylori infection shows improvements in hematological
parameters (36,63).

Gastrointestinal (Gl) blood loss is one of the most important underlying cause of anemia in
adults (59,65). In this study anemia was significantly associated with intestinal parasitic
infection. Study participants who had intestinal parasitic infection were 2.14 times more likely to
be anemic compared to their non-infected counterparts. Similar observation was reported from
Uganda (6) and India (7). This might be due to gastrointestinal blood loss which may contribute
in anemia. The worm in the intestine may cause intestinal necrosis and blood loss as a result of
the attachment to the intestinal mucosa and chronic infections may lead to iron deficiency and

anemia resulting from the excessive loss of iron (59,66).

Socio-demographic factors can play role in determining anemia (5). In current study anemia was
significantly associated with rura residence. This finding is in agreements with study done in
India (57). This might be likely related to lack of information about adequate nutrition,
inaccessibility of heath care centers and way of life. Thus, they lack information on factors
causing anemia and possible strategies to prevent the risk factors of anemia. For example in
current study (26%) was farmers as primary occupation which may predispose them for infection
with soil-transmitted helminthes and also (27%) study participants were illiterate.
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Limitation of the study

>

The cross sectional nature of the study design prohibited to establish causal links between
anemia and factors which are significantly associated with anemia.

Micronutrient (serum iron, foliate and vitamin-B12) levels were not assessed.

Intestinal parasites were not detected by concentration techniques

As anemiais multifactorial, some of the variables cannot be addressed due to constraints

of time and budget which may hinder the results.



Chapter seven: Conclusion and recommendation

7.1. Conclusion

The prevalence of anemia in this study indicated that it is a moderate public health problem.
Higher prevalence of anemia was observed in study participants having intestinal parasitic
infection; H. pylori infection and reside in rural area. Rural residence, H. pylori and intestina
parasitic infection were significantly associated with anemia.

7.2. Recommendations

This study demonstrates anemia prevalence and its association with H. pylori infection among
adult dyspeptic patients. It is evident that anemia in adults results in reduce individuals
wellbeing, cause fatigue and lethargy, and impair physical capacity and work performance.
Based on the finding of this study the following points are recommended; developing
intervention based strategies on identified factors mainly on; prevention and control of H. pylori
and intestinal parasitic infection, routine screening and treatments of H. pylori infection, routine
screening and deworming of intestinal parasitic infection and performing large longitudina

community based studies.
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Annexes

Annex |: Information Sheet
English Version

Title of the project: Prevalence of anemia and its association with H. pylori infection among
adult dyspeptic patients attending Wachemo University Nigist Elein Mohammad Memorial
Referral Hospital, Hosanna, south west Ethiopia.

Name of Principal I nvestigator: Kassahun Haile
Organization: JJmma University (School of Medical Laboratory Science)
Name of sponsor: JimmaUniversity

This information sheet was prepared for adult dyspeptic patients attending Wachemo University
Nigist Elein Mohammad Memorial Referra Hospital who were involved in project entitled
above. We told them about the whole processes that have been undertaken in the study and

requesting them to participate voluntarily.
Description and Purpose of the study

Anemia is a global public health problem affecting both developed and developing countries
with magjor consequences for human heath as well as social and economic development.
Multiple factors are responsible for the occurrence of anemia. The magnitude of anemia and its
association with H. pylori infection is not well known in this study area. Therefore, this study
was designed to determine prevalence of anemia and its association with H. pylori infection
among adult dyspeptic patients attending Wachemo University Nigist Elein Mohammad
Memoria Referral Hospital from January 8, 2019-April 1, 2019.
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Procedures

In order to undertake the above-mentioned study, some questions related with the topic; socio-
demographic, clinical and other related characteristics and specimens were taken from each
study participants for laboratory investigation. Informed consent was obtained from each study
participants and they were kindly asked to give required samples and information related with
the study. The collected sample was processed in Wachemo University Nigist Elein Mohammad
Memoria Referral Hospital Central Laboratory.

Risks and discomforts

There was no any possible risk but there islittle pain and discomfort during venous blood sample

collection. All samples were collected following standard operational procedures (SOPS).
Benefitsand Compensation

They were informed that no direct financial benefit for participating in this study. Based on the
laboratory result they were referred to the physician for further care and treatment.

Confidentiality

The information obtained during this study was remained confidential. Records were remained
confidential. To maintain confidentiality, records were kept in locked cabinets and the results of
the tests were coded to prevent identification of the volunteers. Collected sample was not used

for other research purposes and safely disposed of after the completion of the study.

Right to refuse or withdraw: they were informed that free to withdraw from the study at any

time and not discriminated in any form of health services due to refusal
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Whom to Contact: the following contact addresses were given to contact investigators at any
time

Mr Kassahun Haile, Phone No +251-926-074374, Email: kassahaileO7@gmail.com

Dr TilahunY emane Phone No +251-917-804067, Email: tilaunye@agmail.com

Mr GirumTesfaye, Phone No +251-920-274035, Email: girumtesfayel2@gmail.com
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Hadiyissa version

Sorophii goxoi woshi; Wachaami Yunvursitena Nigiste Ellinii Mohammad Matasabeel
Hospitalena gorri mannanene yo’oi xiggi hofechi gaxomaa H. pylori jabbine yokii mateyoma
laimma.

Wonii sarayanchi: Kassahun Hayle

Haramuki kitaphii mini: Jimmi Y unvursitee/Labratoorii Losanni Mine

Kuhi woshii kitabi gudukoki hanani kuramuki sorrobane bikkokik manina ihukuyyaa
lulomanemii kahi sorrobimane hasisokii luwuwwaa kuriminate . kaahi sorobane bikokii mani

hundemi ixxi haseninaihoisa chakinsammo.

Sor ophii woni woshii ; xiqgi hofechi gaxomaa H. pylori jabine yoii mateyommma qorri manene
wachaami unvursitena nigiste ellinii mohammad matasabeel hospitalenalaimaa.
Sorophii fintouwaa
Sorrobane bikokimina itamuki manisi woroni yokii woshuwaa Xxigga shumaa masinomisa
kullamo.

Fayyommi mazigabaa monomissa

Oddimi 10 dakikina xamicha xaminomisa

xigga oddimii shumaa masina monomisa.
Kuhi wixuki xiggi oddimii shummii wachaami yunvursitena nigisti €elinii  mohammad

matasabeel hospitalena lamebanchi labratorena baxamo.

Sorophii dangoii daffii

Xigga massakamare hofi gaxii xiss machesamoisa kullamo.xigga oddimii shumma
xoxolakosine masinamo.

Sidesena xanokii luwuwwa

Kahi sorobane bikamichine sidamoki luwuwuwi birochomi ihuki muli luwi beisa xabii kullamo.
Kahi sorobane bikokii manene xiqqi hofechi oddimi H. pylori jabbi sidamulas errii fayaomina
hakimichii beyo maramoisa isinomo.
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Sor ophii maxamii woshuwaa

Ayyi kaa sorobane sidamukii woshuwii daphakosine disinomo.Ayyi kaa sorobane sidamukii
woshuwii ka sorrobina yakaa uwamukii anan xiggina afurohani ihukuyaa kaha soroba baxokii
maninse mulli kenii la’ena xanoyoo. kaa sorophi bikaneka sidamukii woshaa bikkanchi
furrmane’e itamukissa kurubellasesnse chakinsomoyo. kuhi sorobi sansawe’e woshii ihukisam

ku kitabii erri higgi chakishanehe bikaneka manomato kuroni firoissa kuramakoo.

Sabimmik oddimi ae’imi urmii xanomisa kurimaa

kaa sorobane bikoki manii hundimi hundomissinemi ixii amanene hassa ittaha bikoissa kullamo.
sorobanse hasukii amanene itukii belasii firim xanamoisa kullamo. kaa sorobane bikimaa
sabimine illagene mahi luwamii hogobeisa fayomii quxone mahi dangoimi affoo beisaa

kuramakoo

xammichi yollassi

ka sorobane ayyi xamichi yolassi kanii woronii yooki silki gquxurene teimi emailena xamimaa
xanamoi sa chakinisamoo

Kasahun Hayle:quxuri +251-926-074374, imalii :kassahaile07@qgmail.com

Dr. Tilaahun Y amana.quxuri +251-917-804067, imalii: tilaunye@gmail.com
Abachii Giruumi Tasfayee: quxuri +251-920-274035: imalii: girumtesfayel2@gmail.com
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Ambharic version

PGk CON: NPFI° RIACHT TNt AT ARYRE8 ay+ANP 24.¢-A PATTA NTL0 M APS
APT AL PAMY £89° a9 AR+T TMIT hATTLAC NAF IC PAMTY FHOHGF MG,

PPT +AnZMS NTR: ALY YA

PECE+k NI°:- B9 RLACAT / PURTRT ANG-T2 AL FIRUCT NEA

2U PaRLE 3R PHHIBEM NAL NtMPAD DTF ATLA+E +AFLPTF AT NAMPAL NG+
@-NP ATNLEFD NALATITFD F8EF AT NA DT+ MPAA TNLCL ATPAMT 1NC: NARPH
Na+ PMATET NENP AT NF PR NTUTT ATTAIAY::

PGk AAM: PB9™ ayg AN+t AMIT hAETLAC NASF IC PAMT FHOHTT NAPSP
APF AL NPFAe YACATF 19Nt A AT I°YL, MFANL LL.-A PATTA dP:

Pe+k YL+ HCHC

N®G+ AdRA+& h+HATIa P n+A+Y RZEPFT Gag ATLIPIMAL 7487TAFPA: P
myUNL® 8L mPe AT8 F°oMPe IPUNIRT APHINTFR. ATRICHL: AR UIRP10 BeP PA
MMPP ATLID LLIATM.:: §O™G LMAJA FPLARLIR ATRIPLLN:PHANAND. §a>G NP FqP
RIACAT 19INF AT TPYTE, TFANL L. UATTA TANAR ANGFE AL BALA:

NI+s -8+

NAMPAL NAL P+MeNMT §ao¢ N MALNT 1H ALIMI® PARFA h8J AYRLMLPL 97
£890 ga-g A PAL FTA PUMID VT A I8ICFL +191CPFPA::

APLNITFD P FAT T
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NHU mTF a-Am NMRATETO N6 TTHN PTANLA PhA A&P ATLTMLFC +1ICPTFPA:
PG+ +AFLPT NIPCARE Mt AL NARTChH ANAM UhTRT ATANNNL 0L YhATFm-
ATEY8. RECIA:

gk PAMEPIT

MIFMI® NMG+ P+H1F RLEPT PPAMELPRI+R P+MN$ JM.: Pg+ dR/ZBPTF NA™N
PremmM-+ AMT+ +NA NTQAMD ARC €MC APT MT+7 hTPANYLsT NATPPF
NN+eC T2 A PO AL TFAT::

PA ®PNA DLI™ DA PACD-MF A0}

NHU mTF MNP PMPL/M, +AFTE a4 NAh £ LA AL P+ARAL+ ATELT P+HIABATM
ALY NMIT@-9° 1H LUTT MTF PML/M dNFFM d>x Nd>x e+MNP ATLUY
T1APATPA: NG+ NAMRA+4FD, MLI® NRTT NARIAAT®, TPNT LT NALF MEIR PMLLTF
PUNIRT ACSF AL +60F ATLMMLFPLM NIAB TI1CPFPA:

mn Pt hAd+

AA MG+ MITMI® MPE MLI® 4 NPT PAN+ATY NANT LI A TRA AL A NADMPID
PAT+HT NANLTT 127C AT TN HTAPATPA::

NAUY Y2A:NAN +251-926-074374, h, "%\ :kassahaile07@gmail.com

A/C AT PT99:NAN +251-917-804067, A.T2A\: tilaunye@gmail.com

949" FN4& NAN +251-920-274035: A, 724\ girumtesfayel2@gmail.com
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Annex I1: Consent form
English Version
Participants name

| am informed fully in the language | understand about the aim of above mentioned research. |
understood the purpose of the study entitled with “prevalence of anemia and its association with
H. pylori infection among adult dyspeptic patients attending Wachemo University Nigist Elein
Mohammad Memorial Referral Hospital” | have been informed specimen was taken and there
will be interview. In addition they have been told all the information collected throughout the
research process will be kept confidential. | understood my current and future medical services
will not be affected if | refused to participate or with draw from the study.

Agree Not agree
Therefore | give my consent freely for my participation in this study.

Name of participant: Signature: Date

Name of researcher: Signature Date
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Haddiyissa ver sion consent form

Bikanchi anani xiggi

Bikanchi summi

Anni hanane summi chakisumi bikanchi wachaami yunvursitena nigiste ellinii mohammad
matasabeei hospitalena gorri mannanene yo’oi xiggi hofechi gaxomaa H. pylori jabbine yokii
mateyoma laimmina gudukii sorrobane anii laomanine machesomi saggarine ihokii woshuwaa
kuramako. Fayaaomii woshuwaa xammkamisa Xiggaa shumaa mahi dangimi afonii masakamisa
chakisamako. Oddimii masakamii woshuwaa hundami maxamisane amdakamisa chakisamako.
Kaa sorobane bikimm urimaa shigigumlas ayii amanenem sabimaa xanomisa kuramakoo kaka
isimina mahi luwamii hoggomi beisaa danamisa chakisamko.

Itaamomo ittamumoyyo
Bikanchi summi furma’i---------- balii ----------------
Sorobanchi summi -------------- furma’i --------------- balii ----------------
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Amharic version consent form

P+AFLM AR APAL &M (

P+AFL M HFP

AL N NAL P+MPAD +AFL NPT RINCHAT 19N AAT 9PYME MFANEL L4
PATHA NAPP APTF AR PEI° A, AN+t TMIT NATTLAC NAF IC PADT FHATHGT
ATDE NFAND- J°CI°C AL NTRINT 7% N d°LE ADTFAUL: PURIRT anl8q qamg
geyge AR F8F NAIPRCH dRAN ATRMMAL +HLEFAU: NtendicIe PaumAS.
MTF@-g°  /EPT NMAML ATLMPH  +HI9CFA: ATRUID POUMPPMT  dR/E
PACRAMAS NG+ PATRA+E dONF: A18A% ATLU9° NG+ NOTFD-I° OPF A7
MIAA ATLIOTA PHIABAT AU RUTIIR NMLLT ML &t ToUIS ALY POR1EF@- PURIRS
NAIAFT ATLMLLANT H19CT A

ANTITAL- hAhayagge
PFhaq/ e+nd NP el J— S
P+aes.aqg Hge &.Cm S
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Annex |l1: questionnaire

English version

Card no:

Code;

Address:

General instruction

For al questions that have a pre- coded response,

v Circle the responses that best match with your response

For open ended questions write your responses in blank space

SN | Variables

| Response

Skip to

Part |: Socio-Demographic characteristics

1.1 | Ageinfull year
12 | Sex 0. Female
1. Mae
1.3 | Residence 0. Urban
1. Rurd
1.4 | Marita status 0. Single
1. Married
2. Divorced
3. Widowed
1.5 | Educational level
1.6 | Monthly income in Ethiopian birr
1.7 | Occupational status 0. Farmer
1. Daily labourer
2. Governmental employee
3. Students
4. Merchants

51




5. Other specify
Part I1: clinical character
2.1 | Do you have known chronic illness If No skipto 2.2
like?
Diabetes mellitus 0. No
1 Yes
chronic kidney disease 0. No
1. Yes
B 0. No
1. Yes
0. No
Hepatitis 1 Yes
If other Specify
2.2 | Do you have history of malaria 0. No If No skipto 2.4
infection? 1. Yes
2.3 | If yesto Q. 2.2 when? Specify
2.4 | Do you have history of bleedings? 0. No If No skipto 3.1
1. Yes
25 | If yesto Q.2.4. What is reason for 0. accidents
bleeding? 1. haemorrhoids
2. heavy menstruation
3. other specify
Part 111 : Dietary habits
31 |Do you consume fruit and 0. No If No skipto 3.3
vegetable? 1 Yes
3.2 |If yes for Q.3.1. How many days 0 1
per week in average? 1 2
2. 3
3. other specify
3.3 | Do you consume red meat? 0. No If No skipto 3.5
1. Yes
34 |If yes for Q.3.3. How many days 0 1
per week in average? 1 2
2. 3
3. other specify
3.5 | Do you have habit of drinking 0. No
coffee or teaimmediately after 1. Yes
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meal ?

Part 1VV: behavioural characteristic

4.1 | Do you smoke cigarette? 0. No If No skipto 4.3
1. Yes
4.2 | If yes to Q.4.1, in average how
many cigarettes do you smoke per
day? (in number)
4.3 | Do you drink acohol? 0. No If No skipto 4.5
1. Yes
4.4 | If yesto Q.4.3. How much do you 0. 330ml
drink per day in average? 1. 500ml
2. >500ml
45 | Weight (to be measured by data
collectors) kg
4.6 | Height (to be measured by data
collectors) meter
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Haddiyisaa ver sion

Caridik xiggi:
Anani quxurii:

Beyyii :

Hundemi xamichuwina dabachi yohani ihubikinaihokii dabachi kahi v sagara kitabehe.

Baboo ihuki xamichuwaa kinuwiina agukisinehe dabacha kitabehe

X.K | varaabiluwa

| dabachuwaaa

Higgae ehanone

shootii |: hechii kankikuwi xammichuwaa

1.1 | Ummur womi hinchone
1.2 | dibacha 0. Landicho
1. gooncho
1.3 | Hechi beyi 0. gandisa
1. gaxaraa
1.4 | Mini isata? 0. isumoyoo
1. issamo
2. isaatiramo
3. isedlixi lehako
1.5 | Losani gabali?
1.6 | agganane sidohik ethiopea birrane
me’00?
1.7 | Baxi shotoi? 0. abulancho
1. balli baxanancho
2. adili baxancho
3. losancho
4. dadarancho
5. mulaniihulas chakisa
Shotti I1: fayaommi xammichuwaa
2.1 | Ka illage hixe’a amanina jabbo aea’e ihula X2.2
jabbita lako’o .eyaa ihulas dabach higgae.
hink jabbo amadukoki?
sukali jaboo 0. aed’e
1. eya’a
mulie jabboo 0. aea’e
1. eya’a
suko’i jabo 0. aed’e
£} €eya’a




0. aea’e
afali’i jabbo 1. eya’a
mullek yolassi chakisehe/he
2.2 | Ka illage kachis jaboo xisata 0. aea’e aea’e ihula X2.4
lakoo? 1. eya’a higgae.
2.3 | Eya ihulas dabach X .2.2.hinkane | chakisee
amane ?
24 | kaillage xiggi dunamaha lagonhe 0. aea’e aea’e ihula X3.1
1. eya’a higgae.
25 |Eya’a ihulas dabach ka X 24. 0. gabayatonehe
mahine 1. kintarotinena
2. higgi manistrashinenete
3. mulleki yollas chakise
Shotti 111 : hurbat itimi amalii xamichuwaa
3.1 | Misha oddimi shano mutani itaha 0. aea’e aea’e ihula X3.3
lago? 1. eya’a higgae.
3.2 | Byiihulas X .3.1.dabachi saantanhe 0 1
me’are itooho? 1. 2
2. 3
3. Mulleka chakisea
3.3 | Kashari maraitooho? 0. aea’e aea’e ihula X3.5
1. eya’a higgae.
34 |Eyi ehulas X  .3.5.dabachi 0 1
saantanhe me’are itohi? 1. 2
2. 3
3. Mullekachakisea
3.5 | Hurbata itahaa lasage buna oddim 0. aea’e
shayee agaalago? 1. eya’a
Shootti 1V: ammalii xammichuwa
4.1 | Sijjaraaago 0. aea’e aea’e ihula X4.3
1. eya’a higgae.
4.2 | eyii ihulas X.4.1 dabachi ballane
meai sijjara agohi?(xigine kure)
4.3 | Haragee agohonehe? 0. aea’e aea’e ihula X4.6
1. eya’a higgae.
44 |eyii ihulas X.4.3. balanehe 0. 330ml
hinkane aggotiki? 1. 500ml
2. >500ml
45 | Guratii kg
4.6 | kerraloma metera
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Amharic Version
NCe &m(C:

he:
hE¢A:

AUAID mPEPT Aaql.gT PAT AT ACH +IN, 10, NTLAT AL PANM MEIR V RART PheIome
ANET MPEPTF NGNP PAIALT DLIR 0L +11C LoIAG::

+4 | EMEST | PART SHAA
N&A | MUNLPTANNNLRFCNULLT
11 | & NhaPF
12 | 93 0. A%
1. @18
13 | me4nt N 0. 1MC
1. h+ay
14 | 38c Uuz 0. AAINU9®
1. NARSCYS
2. AFEIAL
3. NA PEPA/IPNE
PFAT
15 | 39°UCt 848
16 | poc N NAFEEP NC
17 | h¢- mnh 0. 7 NM&FT
1. N4
2. @YNt AGFE
3. +aeC
4. AANUS A%
n&EAll: PARFPF NULLT
21 | nuh9eg P+227m NC N8E NAS (chronic PATE WG mP22
illness) AANPF2ATRAA, PR EHAN
(rhC NAZ 0. PAg®
1. kP
MFAAT NR 0. PAg®
1. kP73
AN TCH NHF 0. PAgP
1. kP
+NF NAF 0. PAg®
1. kP
AA NA AR
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22 | @n +aoy /R FPA? 0. PA9P PAGE NPT e
1. h®P7 mPE 2.4 EHAN
23 | APY hUPT AL .2.205F7 PAR
24 | 89m 4.AN/A FSAUMN? 0. PAg™ PA®E  hUPs e
1. h®P7 mP% 3.1 LHAN
25 | APT hUPT AmLe €24 9oATP+ 9% | 0. h8J
TNC? 1. hA1+Ct
2. hng Pm¢ ANN
3. AA DA 9A%
hEA Il PAT 29N NUC
31 | AC1JL $MA $MA FHINAU/A? 0. PAg® PAIE  hUPT e
1. h®P7 mPE3.3 EHAN
32 | APT hUPT AmLPe.12 NA9RTF N AT3NL 0. 1
NV eIH? 12
2. 3
3. AAhA9AR
33 | M4 NI FMINAUM?? 0. PA9P PAIE  hUPT e
1. h®P7 mPE35 L HAN
34 | AP7 hUPT AmE$+2.33 NARTT N 0. 1
ATONE NV IH? 12
2. 3
3. AANA9AR
35 | 9o A8 FMINA/A FA AL PLIE HG 0. PA9®
PMMT AT L AANY/A? 0. AP
h&A IV enuC
41 | N FemnAU? 0. PA9® PAGE NPT ML M P
1. APY € 4.3 £HAN
42 | AmPR 4.1.00AANP AP NPT N A9HNL
NeY NENC AYF NI LbeAn?
43 | hAhUPA EmmA? 0. PA9P PAJD  hUPT e
1. A®P7 mPE 4.6 EHAN
44 | AmPe 43 MANP APT hUPT NPT 0. 330ml
NATINL J2% PUA AADUPA £MMA? 1. 500ml
2. >500ml
46 | ALt (NaRZE ANANPT £ANA) kg
47 | @i (NADZE ANANPT £ANA) meter
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Annex |V: Laboratory procedure

A. Specimen collection
Venous blood collection
Materials

e Glove
e 70% acohol
e Tourniquet
e test tubewith EDTA anticoagulant
e (Gauze pads or cotton
e Marker
e Rack
e Sharp container
e BandAid

Procedure

v Assemble the necessary materials and equipment

<

Identify the right patient and allow him/her to sit comfortably preferably in an armchair
stretching his/her arm.

Apply the tourniquet

select veln puncture site

Cleanse site with a gauze pad or cotton moistened with 70% alcohol.

pick up needle and remove cover and inspect

anchor vein with thumb

AN N N NN

insert the needle into the vein with the bevel faced up and collect sample , release the
tourniquet

withdraw needle

disposal of the needle

fill test tubes, mix tubes well

labeling test tubes with ID number

D N N NN
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B. Complete Blood Count by MINDRAY BC-3000 Plus

Principle

The MINDRAY BC-3000 Plus counts and sizes red blood cells (RBC) using electronic resistance
detection principle. This method is based on the measurement of change in electrical resistance
produced by a particle suspended in conductive diluents as it passes through an aperture of
known dimension. An electrode is submerged in the liquid on both side of the aperture to create
electrical pathway. As each particle pass through the aperture, a transitory change in the
resistance between the el ectrodes occurs, producing a measurable electrical pulse. The number of
pulses generated indicates the number of particles that pass through the aperture. The amplitude
of each pulse is proportiona to the particle volume. HGB is determined by the colorimetric
method. Lyzer solution lyses RBCs and converts HGB to a complex whose absorbance is
determined by analyzers at 525 nm. A LED is mounted on one side of the bath and emits a beam
of light, which passes through the sample and a 525nm filter, and then is measured by a photo-
sensor that is mounted on the opposite side. The signal is then amplified and the voltage is
measured and compared to the blank reference reading. HGB is calculated per the following
equation in g/L. HGB (g/L) =constant*logio (blank photocurrent/sample photocurrent). Other
parameters are derived as follows;, MCV: based on the RBC histogram, the analyzer calculates
the mean cell volume (MCV) and expresses the result in fL. This analyzer calculates the HCT
(%), MCH (pg), and MCHC (g/dL) asfollows:

HCT%= RBC(x10'?)*MCV (fL)/10

MCH= HGB/RBC(x10%)* 10

MCHC=HGB/HCT* 100

RDW-CV: Based on the RBC histograms, the analyzer calculates the CV (coefficients of
variation) of the erythrocyte distribution width. RDW (%) =SD of MCV/mean MCV* 100.

MINDRAY BC-3000 plus Reagents

& diluents(M-30 DILUENT)
The diluents are formulated to meet the following requirements:
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> todilute the blood sample
» to provide the blood cells with an environments similar to the blood plasma
» To maintain the cell volume of each RBC and platelet during the count and sizing
portion of the measurement cycle.
» To provide a conductive medium for impedance counting of WBC, RBC and
platelets.
4 Lyse(M-30CFLLYSE)

Lyzer isformulated to meet the following requirements:

» Torapidly break down RBC walls, release the haemoglobin from the cell, and reduce
the size of cellular debris to a level that does not interface with white blood cell
counting.

» Lyses RBCs for accurate measurements of HGB and convert haemoglobin to a
complex whose absorbance is determined by analyzers at 525 nm.

4+ Rinsg(M-30R RINSE)
Therinseis formulated to rinse the baths and metering tubes and

» To provides proper meniscus formation in the metering tubes and maintain it
during each measurement cycle.

4 E-Z cleanser (M-E E-Z CLEANSER) - is an enzymatic-based isotonic, cleaning
solution and wetting agents formulated to clean the fluidic lines and baths.

4+ Probe cleanser (M-30P PROBE CLEANSER): is an dkaline cleaning solution
formulated to clean the fluidic lines, apertures and baths.

4 Controls and calibrators: are used to verify accurate of operation and calibrate the
analyzer.

4+ Controls are commercialy prepared whole blood products used to verify that the analyzer
is functioning properly. They are available in low, normal and high levels.
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4+ Cadlibrators are commercially prepared whole-blood products used to calibrates the

analyzer.

Specimen type: EDTA anticoagul ated whole blood.

Quality control: Initial dailly background check initial, repeated analysis of randomly selected

specimens to see reproducibility , randomly selected specimens (high, normal, and low) were

checked by other similar hematology analyzer, and as a part of laboratory protocol whole

blood quality control material (high, normal, and low) were performed to evaluate instrument

performance.

Running the controls

YV V V VY

Selecting the whole blood mode

Entering the “L-J count’ screen

Be sure the system status area display ready and the counts mode area displays whole
Present avial of control to the sample probe so that the tip is well into the vial, and press
the aspirate key. The system status area will display running and the analyzer will start
aspirating sample.

When you hear the beep and the samples probe is out of the vials. The sample probe will
retract into the analyzer and analysis progress will be displayed on the screen.

When the analysis is finished the results will be displayed on the screen and the
“NO./Total” in the upper left corner of the screen will automatically increased by 1 and

the sample probe will be repositioned. The analysis result is displayed on the screen.

OPERATING PROCEDURE

YV V V VY

Press menu and select mode to enter the sample mode screen

Entering sample information like 1d, name, age, sex, card number

Enter button

At the count screen be sure the system status area display ready and the count mode area

display whole.
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> Presents the mixed samples to the sample probe so that the tip is well in to the tube and
press the aspirate key. The system status area will display running and the analyzer will
start aspirating sample.

» When you hear the beep and the sample probe is out of the tube, remove the sample tube.
The sample will retract into the analyzer and the analysis progress will be displayed on
the screen.

» When the analysis is finished, the result will be displayed on the screen and the sample
ID will automatically increased by 1 and the sample probe repositioned. Press print

button , results will be automatically printed out.

Acceptable Background Counts

Parameter Count

WBC 0.3 x 10%/L or less
RBC 0.03x 10%/L or less
HGB 0.1 g/dL or less
HCT 0.5% or less

PLT 10 x 10°/L or less

» If the counts are unacceptable "Background Error" displays and the alarm sounds briefly.
Press[SELECT], Press Auto rinse. Repeat the Auto rinse

Source: MINDRAY BC-3000 plus operating manual.
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Wondfo one step H. pylori fecestest
Principle

Wondfo one step H. pylori fecestest is a qualitative test based immunoassay for the detection of
H. pylori antigen in human fecal specimen. In this test procedure, H. pylori antibodies are
immobilized in the test line region of the device.

When the specimen is added into the test strip, the specimen is absorbed in to the device by
capillary action, mixes with the antibody-dye binding conjugate and flows across the pre-coated
membrane.

Materials

25 individual sealed pouches, each containing 25test strip 25 specimen collection tubes
with 1.5 ml buffer solution(0.85% saline solution)
Dust bean

Storage and stability:

> Store at 4°c-30°c in the sealed pouch within the expiration date.
> Keep away from sunlight, moisture and heat.

» Do not freeze.
Stool sample collection

v Assemble the necessary materials and equipment

v Explain sample collection producers

v’ After explaining how to collect stool specimen, give clean, dry, water-proof, wide-mouth
container

v Ask the patient to pass the stool sample directly into a container without contamination of
water and urine. On average 5 grams of the well-formed stool

v’ Label with respective ID and address
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Test procedure

>

>

Collect stool sample by using the sample collection tube provided. First, unscrew the cap
of the sample collection tube, take out the sample stick.

Insert the sample stick in to stool sample at 6 different sites

Put the sampling stick back to the sample collection tube and screw tightly, mix well.
Remove the test device from the foil pouch by tearing at the notch and place it on alevel
surface

Holding a sample collector upright , carefully break off the tips of the collector at break
point

Squeeze 3 drops (about 80ul) of sample solution to the sample pad below the mark line

I nterpretation of results

>
>

>

Positive: rose —pink band are visible both in the control line region and the test region.
Negative: rose —pink band are visible in the control line region. No colour band appears
in the test region.

Invalid: no visible band at al or there is avisible band only in the test region but not in

the control region.

Quiality control: though there is interna procedural control line in the test device and checked

by positive and negative sample when every new butch opened.

Source: Guangzhou Wondfo Biotech manual

Stool Examination

>

<

Principle: wet mount made from patient stool specimens and can be examined under low
and high power for the presence of parasites.

Reagents and equipment:

Cover dips

Glass dlides



v
v
v
v

Gloves
Microscopes
Normal Saline
Pipettes

Micr oscopic examination

>

Procedure:

1. Apply the patient's sample to a small area on a clean microscope slide.

N

o g bk~ Ww

Immediately before the specimen dries, add 2 drops of saline with a pipette. Mix with a
pipette tip.

Cover the specimen with a cover dlip.

Examine the specimen with the low power objective

Examine the entire cover dlip

Ova, cysts, trophozoites and adult worms can be identified as per their characteristic
features.

Quality control: Check the sdline. It should be clear with no visible signs of

contamination.

Preparation of thin blood film

Materials

Clean microscope slides
Well-mixed EDTA blood sample
Pipette

pencil

Gloves

Waste and sharps disposal containers

Procedures

Place asmall drop of well mixed EDTA blood at the end of the glass slide
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The spreading dlide is placed in front of the drop of blood at an angle of about 40° to the
slide and then is moved back to make contact with the drop

The drop will spread out quickly along the line of contact of the spreader with the slide
The spreader is advanced with a smooth steady motion so that a thin film of blood is
spread over the slide

Allow the smear to air-dry

Label with patients ID and address
Wright staining and examination

Principle: Wright’s stain is a polychromatic stain consisting of a mixture of eosin and methylene
Blue. When applied to blood cells, the dyes produce multiple colors based on the ionic charge of
the stain and the various components of the cell. The eosin ions are negatively charged and stain
basic cell components an orange to pink color. The methylene blue ions are positively charged
and stain the acid cell components in varying shades of blue. The neutral components of the cell

are stained by both components of the dye producing variable colors.
Procedure

* Placetheair-dried smear film side up on a staining rack

* Cover the smear with undiluted filtered stain and leave for 1 minute

* Addequa volume of distilled water (i.e., the same number of drops as the stain)

* Mix by blowing until a metallic sheen appears.

* Allow thediluted stain to act for 3 minutes

»  Wash off the stain with running tap water

*  Wipethe back of the slide clean and stand it in arack for the smear to dry.

* Examine gross morphology by 40x and use the 100x objective for studying the fine
details of the cell morphology.

Interpretation: on microscopy, a normal red cell is compared to the size of the nucleus of a
small lymphocyte. Five important features were studied for RBC morphology includes; shape,
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size, color, inclusions and arrangement. The RBC has a diameter of 6-8 micron diameter on an

average with central pallor area diameter of about 2-3 micron (onethird of size).

Microcytic hypochromic anemia: on microscopy, on average size of RBC is smaller than size
of the nucleus of a small lymphocyte. RBC having diameter less than 6 micron and MCV of less
than 80fL and also having central area of pallor more than 3 micron in diameter. The complete
blood counts showed MCV value less than 80 fL. and MCHC value less than 32 g/dL.

Nor mocytic nor mochromic anemia: on microscopy; on average a normal red cell as compared
to the size of the nucleus of asmall lymphocyte. The complete blood counts showed MCV vaue
between 80 fL and 100 fL and MCHC value between 32 g/dL and 36 g/dL

Macrocytic anemia: on microscopy, on average size of RBC is larger than size of the nucleus of
a smal lymphocyte. RBC are approximately 9 micron or larger in diameter having MCV of
greater than 100 fL. The complete blood counts showed MCV value greater than 100fL.

Quality control: Wright stain was filtered every day by using filter paper and aso storied at

locked cabinets away from moisture and sunlight.
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Annex V- Laboratory Result Reporting For mat

Laboratory Request Form for hematological parameter
ID Age Sex Physician Name

Test Result

RBC

HGB

HCT

MCV

MCH

MCHC

RDW

WBC

PLT

Laboratory Request Form for H. pylori and intestinal parasite
ID Age Sex Date Physician Name
Test Required

Test RESULT

H. pylori Antigen test

Stool examination

Reporting form for peripheral morphology examination

ID Age Sex Date

Physician Name
RBC series

WBC series

Platelet series

Possible conclusion
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