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ABSTRACT

Background. Reference intervals are an important tool to identify abnormal laboratory
test results. Hematology reference values are useful to interpret hematology results and
make clinical decisions, but these values have not been established for geriatrics in Asella

town.

Objective: To establish reference intervals for common hematology test parameters from
apparently healthy geriatrics in Asella town, southeast Ethiopia from January to April
2020.

Methods: A community-based cross-sectional study was conducted from January to
April 2020. Interviewer administered questionnaire was used to collect data of socio-
demography and other characteristics from 342 eligible geriatrics. Weight, height, blood
pressure, MUAC and temperature were measured and 8 milliliter blood sample was
collected. Screening tests like HIV, HBsAg, HCV, syphilis, concentration method and
wet mount of stool examination and urinalysis were performed. Hematological parameter
was measured by Sysmex kx-21 hematology Analyzer. The data were analyzed by SPSS
version 21. The non-parametric independent Mann—Whitney U test were used to compare

the parameters between two gender groups.

Result: The reference intervals of red blood cell, white blood cell, platelet count,
hemoglobin (HGB), and hematocrit (HCT) in male Geriatrics were 3.8-5.85 x 10'%/L,
3.1-9.66 x 10°/L, 115.8-353 x 10%/L, 12.4-17.76g/dL and 35.06-50.2%.The respective
values for females were 3.94-5.48x10'%/L, 3.13-8.4x 10%/L, 137.5-406x 10°/L, 12.5-
16.4g/dL, and 36.09-48.2%.By comparing the two genders by non parametric Mann—
Whitney U test, most of the hematological parameters showed significant differences
among two genders (p-value <0.05).

Conclusion: The reference intervals which were established by this study was different
from the existing reference values as well as from other african countries and caucasion
population. This difference could be due to difference in dietary pattern, ethnic difference
as well as in the methodological used.

Key words: Reference interval, hematological parameters, geriatrics, southeast Ethiopia.
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1. INTRODUCTION

1.1 BACKGROUND

The Word Health Organization (WHO), the International Federation for Clinical Chemistry (IFCC)
and the Clinical Laboratory Standard Institute (CLSI) define reference range as the group of results
obtained by observation or quantitative measurement of an analyte in a selected apparently healthy
group of participant, based on well-defined criteria (1). The reference interval for many laboratory
tests is defined by threshold values between which the test results of a specified percentage (usually
95%) of apparently healthy individuals would fall. The threshold or limiting values for the
reference interval are usually the 0.025 and 0.975 fractiles of the test result distribution in the
reference population. This definition results in exclusion of the 2.5% of individuals with the lowest
results and the 2.5% of individuals with the highest results from the reference interval (2). A test
result by itself is of little value unless it is reported with the appropriate information for its
interpretation. Typically, this information is provided in the form of a reference interval (RI) or

medical decision limit (2).

As per Ceriotti definition reference interval “is an interval that, when applied to the society
serviced by the established reference interval should correctly include most of the subjects with
characteristics similar to the reference group and excludes the others (3). It has been recommended
that an RI be established by selecting a statistically sufficient group (a minimum of 120) of healthy
reference subjects. However, it is noted in the guideline that “Health is a relative condition lacking
a universal definition(4) .

The determined RI are primarily used for accurate interpretation of laboratory test results,
identifying abnormal and normality of results, helping in patient diagnosis and clinical
managements (5).The hematological test result in clinical laboratory is a decision-making process,
and reference intervals (RIs) produced in laboratory have an important role in guiding the clinician
in interpreting patient results with reference values established from apparently healthy subject.
So careful establishment or determination of Rls by the laboratory for use in the patient population
it serves is, therefore, important to ensure their proper utility. before 30 years ago, each laboratory
begun to produce its own reference values which were recommended by IFCC and estimate the
corresponding Rls according to defined protocol. The selection and recruitment of appropriate

1



number of reference subjects is difficult, time taking, and needs high price (6). Because of this
reason most laboratories in Ethiopia do not have their own reference interval to interpret patient

result.

Good ‘‘health-associated’’ reference intervals will, with a clinically acceptable degree of statistical
probability, include all those from the reference population who are healthy with respect to the
particular measurement being considered and exclude all those with a pathology (disease) for
which there is an association with the measurement being considered (7).

RIs are derived from reference distribution, usually of 95% interval, and describe a specific
population. The reference individuals form the reference sample group for measurement of the
values from the reference population. Through statistical analysis of the distribution of the obtained
values, the reference limits are calculated. These limits then define the reference interval and

includes them (8).

Several factors including age affect RIs. Aging is commonly associated with a progressive
decrement in the functional reserve of multiple organ systems which increase the probability of
dysfunction and disease. Hematopoiesis is controlled by the balance between production and
destruction of blood cells. Hematopoietic activation becomes imbalanced with aging. Due to this it
is important to establish reference interval for geriatrics individuals to give quality of health care
service (9).

The RI of hematological parameters of the apparently healthy subjects vary according to the
analytical and pre-analytical variability due to the use of different testing systems or several factors
such as sex, age, environment, pregnancy, nutritional state, ethnic origin, lifestyle. For that purpose,

their determination for every country, even every region, is very crucial (10).



1.2 STATEMENT OF PROBLEM

One of the most common clinical laboratory tests requested by physician to identify health and
disease conditions is Full blood count (FBC) or complete blood count (CBC). However, most
laboratories do not have their own RI for hematological parameters. They are often obtained from
manufacturer’s information sheets or outdated publications and may not always be representative
of the local population or laboratory setting. CBC parameters vary with age and sex, therefore
requiring RI which is specific for the society it served (11).

Mostly, the reference population widely includes young adults, and using this may not be
appropriate for an elderly patient. Because there is, significant age related changes observed in
hematological parameters (12). Deriving reference values for older patients is particularly
problematic, due to this most laboratory had no specific RI for geriatrics population. This is
because the geriatric population has a relatively high prevalence of chronic pathologies such as
diabetes, dyslipidemia, renal disease and anemia. They also have comorbidities and regularly take
prescription medications, making it difficult to find healthy reference individuals to establish

reference interval (13-16) .

Reference interval for African populations are not readily available and the values used in most
African countries including Ethiopia are usually based on results of measurements in developed
countries, taken from the literature or from package inserts that accompany reagent kits. However,
these parameters even in the healthy state are affected by many factors including age, gender,
ethnicity and altitude (17-19). A few studies that have been conducted, indicated differences in
normal values of African populations, even in children and adolescents, compared to those derived
from industrialized populations, especially for hematologic indices (19). These differences may
suggest the need for the development of locally derived reference values to improve clinical
diagnosis and also for monitoring participants in clinical trials. Reference values for the elderly

may differ from those in younger people (6).

Hematological reference values for geriatrics in Ethiopians have never been established for several
years before the establishment of hematological RI for geriatrics in southwest Ethiopia, although a
few attempts at determining hemoglobin and hematocrit levels as well as reference intrvals in some
adult populations have been made (20-22). Thus, adopting non-Ethiopian reference values for

Ethiopians might be misleading and adopting adult reference value for geriatrics may impede the



detection of pathologies in older population, so it would be useful to establish age-specific
reference values. Given this background, a cross-sectional study was performed with the aim of
establishing common hematological reference values for geriatrics population in south east

Ethiopia; Oromia regional state, Asella town.



1.3 SIGNIFICANCE OF STUDY

Since the use of incorrect reference values may impede the detection of pathological in geriatrics, it
will be useful to establish age and gender specific reference intervals. The main significance of this
study is to provides appropriate RIs for common hematological parameters for asella town
community and the surrounding kebeles. And also, important to give information for policy makers
and helps as a base line data to improve the pathological diagnosis, to treat patient, disease

prognosis and screening.

Community gets representative reference intervals of hematological parameters for correct
interpretation of a particular disease condition and subsequently improved health care quality.In
general, since there is a scarcity of information regarding hematological reference interval for
Ethiopians geriatrics this study can serve as the baseline for researchers,Ministry of health,local

health beaureus and another person with an interest and policymakers.

Therefore, establishing RIs for geriatrics are very important to provide medical information that
ensures correct medical decisions. The reliability of the RI can play major role in result
interpretation and as a measure of quality by itself since the patient test results are interpreted in

comparison with it.

Helps the clinician usually while comparing the reported test result with the locally and age specific
reference values to decrease the risk of missing the underlying disease and to reduce the importance
of additional investigations and treat patients with specific disease. Decrease the cost for patients

for additional investigation.



2. LITERATURE REVIEW

Reference intervals are affected by several factors including age, sex, dietary patters, altitude, race
and life style among others. For example, Hemoglobin concentration, hematocrit, and the other
RBC indices reflect the same biological parameters and showed similar variability throughout life.
Male and female levels were similar in early childhood and increased slowly until 10 years of age
before sex differences were observed (23). According to research done in the six official
geographical regions in China there were significant gender difference between male and female
who were investigated for some hematological parameter. RBC, HGB, and HCT values decrease
with age in males and were more reduced in the elderly population and those parameters were
increased slightly with age in females. Whereas WBC and NEUT parameters showed slight
increase in males above 60 years which might be associated with chronic infection in older people

that were not excluded according to exclusion criteria. LYM counts were decreasing with age (24).

But a non-probabilistic and community based cross-sectional study among Elderly subjects in
informal social groups in Gravatai a town in the Porto Alegre Metropolitan Area, Brazil indicated
no significant difference for total and differential counts of white blood cells and hematocrit or
hemoglobin levels in the elderly and young adults. The MCV and RDW were higher in elderly than
young adult but, MCHC was lower among elderly population (25).

All hematological parameters are lower in female than male in all age group except for the mean
value for platelet which was higher in female than male and the red blood cell indices that did not
show difference between sexes and ages according to study in six geographical region in china (24).
A study was carriedout in three high altitude towns; Cojata, Ananea and Rinconada which are
located at 4355 m, 4660 m and5500 m, respectively, located in Huancane, Peru. Across-sectional
study on apparently healthy individuals at the King abdullah university hospital (Kauh) Irbid and
ministry of health, Jordan , realized the increment of red blood cell parameters such as Hct , Hgb
and RBC which were 18.49¢/d1,20.43 g/dl 20.4g/dl of HGB values in three
altitude,55.8%,60.2%.,60.6% HCT value and 5.95x10'%/L,6.48x10'%/L,6.5 x10'*/L for males in
three altitude and 17.47 g/dl,18.24 g/dl ,18.14 g/dl of HGB value ,52.3%,54.6%,55% of HCT value
and 5.69x10'%/L,5.94x10'%/1,5.92x10'?/L of RBC value for females with altitude in both sexes. But,

there was no significant difference between the two sexes for mean corpuscular hemoglobin



concentration (26, 27). White blood cell count was also higher in people who lived above sea level

than people who live below sea level (27) .

In addition to altitude Study on Hematological values in 81 non-smoking and 10 smoking men
living at sea level Tampa and Florida ,and 36 non-smoking and 32 smoking men living in the
plateau of Tuquerres in the southern Colombian Andes at 3000 m above Sea Level, South America,
also showed significantly higher values in smoking and non-smoking at high altitude but, the

MCYV value was lower than those residing at Sea Level (28).

In addition to altitude, smoking is one of the factors affecting hematological parameters Rls. For
example, results from study establishing hematological reference value for adult in Gaza strip-
Palestine showed that smokers had significantly higher hematological parameters (RBC, Hgb, Hct,
MCV, MCH, and WBC) except for PLT where nonsmokers had significantly higher values than
smokers. MCHC and RDW did not show any significant differences between smokers and
nonsmokers (28, 29). Study among Arab smokers to determine the Effects of Cigarette Smoking on
Hematological parameter showed significant difference of median WBC count between male
smokers and nonsmokers. Male smokers had higher WBC than non-smoker. But there were no any

statistically significant difference observed between female smokers and nonsmoker (30).

Also, a crossectional study in Africa, on Sudanese in Khartoum state to determine Normal range of
white blood cells and differential count of Sudanese in Khartoum state and establishment of
Immunohematological reference interval in Central African Republic demonstrated absence of
significant difference between males and females in the WBCs count. But the count for the older
age group was slightly lower than the adult age group. According to this study, WBC count was

different among obese and underweight individuals (31, 32).

The distribution of RBC parameters (median hemoglobin, hematocrit, and RBC) was statistically
different by gender in the establishment of reference interval among adult population in Central
African Republic and in Population based cross-sectional study in Uganda which was also true for
geriatrics. The female had lower values than men for red cell parameter which was similar to the
above reviewed articles (32, 33). A study in central Africa also showed no gender-specific
differences for platelets (32). But significantly higher values among adult female individuals than
male was detected in Population-based hematologic and immunologic reference values

establishment for a healthy individuals in Uganda (33).
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Population based cross-sectional study in Uganda were again showed significant differences in
hematologic parameters by age. The counts of total white blood cell (WBC) and differential count
decreased with age but, Hgb, RBC counts, Hct levels, and MCVs increased with age until age 13
years. No Significant differences by gender were observed for any of the indices for children less
than 12 years of age (33). None of the values for the leukocyte count showed significance

differences by gender in all age group (33).

Another study in Nigerians among apparently healthy geriatrics shows similarity of hematological
parameters between two sexes except value for RBC parameter count which were lower in
females than male. There were also significant difference between the male young and geriatrics in
all the parameters except MCH and which is also true for female except for MCH, MCHC and
RBC which were similar for both groups (34).

Hgb and MCV increased with age across the full age range of study subjects as shown in a cohort
study in Gambia from age 15 years and values of Hgb in males were significantly higher than for
females. There was no significant difference in Hgb between the two sexes under 15 years age and
in adults or children for WBC count observed. Median values for platelet counts were highest in the
under-fives and decreased significantly with age. Males have lower counts when comparing with

females and this difference was statistically significant among adults (35).

Caucasians had higher WBC and neutrophil counts than Africans and Afrocaribbeans. But there
were no significance differences between Caucasian/Afrocaribbean for WBC count in women.
Africans and Afrocaribbeans both of them had lower eosinophil counts than Caucasians. But,

platelet, Monocyte and lymphocyte counts were similar in the different ethnic groups (36).

Study at Gondar university hospital on Hematological reference intervals determination from adults,
showed a significant gender differences for the RBC parameter. The finding agree that males have
higher values than female for RBC parameter. But there were no significant differences between
genders with regard to WBC parameters, platelet counts, MCV and RDW. The significant
difference in RBC between male and female is well established and may be due to biological and
physiological factors such as the influence of the hormone androgen on erythropoiesis and blood

loss during menstruation in females (37).



Study on Haematological and CD4+ T cells reference ranges in healthy adult populations in
Gojjam zones in Amhara region, showed higher mean absolute count of RBCs and neutrophil in the
youngest age groups compared to older. However, the mean absolute value of MCV was
significantly lower in younger compared to older age groups. The Mean absolute counts of RBCs

and values of MCHC were significantly lower in females than males (38).

A community-based cross-sectional study conducted in southwest Ethiopia for determination of
hematological reference interval determination in geriatric age group shows males had higher
median and 95% RI for hematological parameters than females, which was RBC count 5.16x10'%/L
(4.25-5.99x10'?/L) for male versus 4.92x10'%/L (3.91-5.72x10'%/L) for female (P<0.001), Hgb of
151g/L (126.4—179¢g/L) for male versus 142 g/L (119.1-177.8g/L) for female (P<0.001), and Hct
of 44.5% (38.3%-52.4%) for male versus 42.6 (36.2-51.4) for female (P<0.001). The other
hematological parameters show no significant difference between male and female. There was also
statistically higher WBC parameter count in children than adult and geriatrics in both sexes. But
none of the values for the WBC subset shows any differences between the adults and the geriatrics
males Except for eosinophils. There were significant differences in PLT counts between all age

groups in male and female. Platelet counts decreased with age increment (39) .



3. OBJECTIVES

3.1 GENERAL OBJECTIVE
To establish reference intervals for common hematology test parameters from apparently healthy

geriatrics in Asella town, southeast Ethiopia from January to April 2020.

3.2 SPESIFIC OBJECTIVE

e To determine gender specific Reference Interval for common hematological parameter among
geriatrics population from January to April 2020.

e To compare the hematological reference interval established from geriatrics and already

existing reference interval drived from manual book of sysmexkx-21 machine.
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4. HYPOTHESIS

No significant difference between hematological RI for apparently healthy geriatrics (> 60) versus
currently applicable reference value in the laboratory setting taken from hematology machine and

used in our health facility.

11



5. METHODS AND MATERIALS

5.1 STUDY AREA

The study was conducted at Asella town that is found in Oromia regional state, southeast Ethiopia
which is 175 km away from Addis Ababa. The town is located approximately 7°57'N latitudinal
and 39°7E longitudinal with an elevation of 2,430 meters above sea level. The 2007 Ethiopian
census reported that the total population of Asella was 101,739 and almost half of them 51,159
(50.5%) are males and the rest are females. There were 23,215 households under 8 kebeles and
majority of the inhabitant, (67.43%) are followers of Ethiopian orthodox Christianity, while
22.65% population were Muslim and around 8.75% population were protestant (40).No census was

conducted for geriatrics alone in Asella as shown in the 2007 Ethiopian census (40).

5.2 STUDY DESIGN AND PERIOD
Population based cross-sectional study was conducted to Establish Reference intervals for common

hematology test parameters from apparently healthy geriatrics in Asella town from January to April,

2020

5.3 SOURCE AND STUDY POPULATION

5.3.1 SOURCE POPULATION

The source population were all population of Asella town.

5.3.2 STUDY POPULATION
The study populations were all apparently healthy geriatrics who are volunteer to participate and

fulfill the inclusion criteria.

5.4 ELIGIBILITY CRITERIA

5.4.1 INCLUSION CRITERIA
The participants should be feeling subjectively well and older than 60 years of age lives for at least

one year in the Area.

5.4.2 EXCLUSION CRITERIA
Participants with known chronic illnesses like diabetes, hypertension, Arthritis, history of TB,
history of chronic liver or kidney disease, history of being a hospitalilised in patient, known history

of hematological disorder like malignancy and those who are taking pharmacologically active
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agents, smokers, known carrier state for HBV, HCV, Syphilis or HIV were excluded from the
study.

5.5 VARIABLES OF THE STUDY

5.5.1 DEPENDENT VARIABLES

Reference Interval of common hematological parameters are the dependent variable.

5.5.2 INDEPENDENT VARIABLES

Factors that are used as independent variables are age and sex in this study.
5.6 MEASUREMENT AND DATA COLLECTION

5.6.1 SAMPLE SIZE DETERMINATION

The sample size was determined according to the CLSI recommendation to use well-defined
exclusion and portioning criteria for the selection of the reference individuals. Thus, based on this
guideline, the minimum sample size required for RI determination will be 120 healthy individuals

for each partitioning (41).

However, according to previous large-scale studies in other African countries, about 30% (42) did
not meet the inclusion criteria for RI determination for various reasons. So, the minimum sample

size will:

N (100%-30%) =120
N (70%) =120

N (0.7) =120

N=171, this is one partition so we have to multiply by two which gives 342, the required

individuals to achieve a minimum sample size will be 342.

5.6.2 SAMPLING METHOD

Five Kebeles were selected randomly by lottery method from eight kebeles in Asella town and non-
probability convenient type sampling techniques was used to recruit all volunteer geriatrics
individuals from selected kebeles until sample size is reached.Accordingly, about 34 (sirty four)
individuals for one partition and 68 (sisty eight) for two partition were selected from each five

selected kebeles.
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5.6.3 DATA COLLECTION PROCEDURE

The selection of participant was based on the inclusion criteria. Pretest were done for 5% of study
samples and 90% were volunteered. Structured and standardized questionnaires were used to
collect information from consenting participants to determine their socio-demographic

characteristics and health feature of the study participants.

This was followed by collection of blood samples for full blood count (FBC), Hepatitis B surface
antigen (HBsAg) and HCV, syphilis and HIV-1 and collection of stool and urine to determine the
health characteristic of study participants. Rapid diagnostic tests were used to detect serological
markers of infection. Hematological parameters include: Red Blood Cell Count (RBC),
Hemoglobin Concentration (Hb), Packed Cell Volume (PCV), Mean Cell Volume (MCV), Mean
Cell Hemoglobin (MCH), Mean Cell Hemoglobin Concentration (MCHC), Platelets Count (Plt),
Total and Differential White Blood Cell (WBC) counts.After prescreening, potentially eligible
subjects with positive laboratory screening results were excluded based on the exclusion criteria.

The interviews and the blood sample collections were performed from January to April 2020.

5.6.4 PRINCIPLES OF EACH LABORATORY ANALYSIS, PROCEDURES AND INTERPRETATION

Sample collection procedure

Each participant was fasted from food and water for at least 8 hours since common clinical
chemistry test were also determined from this study participant. Blood from each participant was
drawn from the cubital vein into appropriate blood collection tubes using vacuum tube needles
aseptically. K2EDTA tubes were used for CBC analyses. SST was used for serology and common
clinical chemistry tests. Samples collected in SST tubes was separated by centrifugation for 10
minutes at 3,000 rpm for investigation of anti-HCV, anti-HIV, syphilis and HBsAg levels. All
study participant provided urine samples for urinalysis and stool sample for stool examination.
Samples were transported and tested within 4 hours after collection. Stool was examined by wet
mount and formal-ether concentration method, urine dip stick and microscopy was done for urine

analysis. Each procedure and principle of screening test were shown in annexes of last pages.
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Principle of Hematological Assay

A complete blood count (CBC) and differential was performed on the blood sample, using Sysmex
KX-21N, an automated 3-part differential hematology analyzer. The machine automatically dilutes
whole-blood sample of 50 ml in the CBC/Differential mode, lyses and directly measures the WBC,
RBC, HGB, HCT, and PLT, LYM #, MIXED #and NEUT #. The remaining parameters are
calculated or derived, MCV, MCH, MCHC, MPV, RDW-CV and RDW-SD, and differential
percentages LYM%, MIXED%, NEUT%. The KX-21N counts and sizes red blood cells (RBC) and

platelets (PLT) using electronic resistance detection.

Its principle was impedance principle which was based on the detection and measurement of
changes in electrical resistance produced by a particle suspended in a conductive liquid as it is
drawn through a small aperture. A blood sample is diluted in saline, which is a good conductor of
electrical current. DC current is applied between the two electrodes. Electrical resistance or
impedance occurs as the cells pass through the aperture causing a change in voltage. The change in
voltage generates a pulse. Each cell momentarily increases the electrical resistance between two

electrodes. The amplitude and size of the pulse depends on the cell volume.

Vacuum (8" Hg)

Aperture current |

Internal
electrode
[+1
Y
External

electrode Blood cell

|_I == suspension

Aperture Aperture bath Aperture tube

FIGURE 1: ELECTRICAL EMPEDENCE PRINCIPLE OF SYSMEX KX-21
WBC: DC detection method
RBC: DC detection method

HGB: Non-cyanide hemoglobin analysis method
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5.7 DATA QUALITY ASSURANCE

To ensure the quality of data, short training was given to data collectors prior to data collection.
The data collectors were two laboratory professionals and one health extension. Pre-analytical and
analytical aspects must be taken into consideration in the implementation of a RI study.The pre-
analytical considerations involve biological (i.e. sampling time in relation to biological rhythms,
fasting or non-fasting and physical activity) and methodological factors (i.e. sample collection
techniques, type of additives, with tourniquet and sampling equipment, specimen handling,
transportation, time and speed of centrifugation, and storage conditions). Analytical aspects include
the analytical variability of the method used for the measurement, equipment/instrumentation,
reagents, calibration standards and calculation methods. Standard operating procedure (SOP) were
followed for pre-analytical, analytical, and post-analytical procedures during hematological tests
measurement and sample collection. All samples were analyzed in one laboratory (Arsi University
Main Laboratory) with the same hematology analyzer and the same professionals. For Sysmex KX-
21 hematology analyzer, daily initialization background check, three levels (tri level) of
commercially available whole blood quality control material (high, normal, and low) were used to
check the analytical capability of the machine daily on start up. Repeated analysis of randomly
selected specimens for reproducibility check (Precision check) was carried out to evaluate
instrument performance consistently and accurately. Positive and negative quality control were
performed per week and every batch numbers of test kits for HIV, HBsAg, HCV and syphilis tests.

Anthropotometric measurement like balance were also tested with previous known individuals.

5.8 DATA ANALYSIS AND INTERPRETATION

All the data was coded and checked for completeness, then was be entered to Epidata, and analyzed
using SPSS version 21 statistical software for windows. The data was tested for normality of its
distribution by Kolmogorov—Smirnov; therefore, the non-parametric methods for determination of
RI were used as recommended by CLSI. Median, central 95 percentile, and 90% confidence
interval (CI) were calculated. The 97.5percentile and 2.5percentile were the upper and lower
reference limit for the population. The significant difference between sex groups was determined

using Mann—Whitney U test.
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5.9 ETHICAL CONSIDERATIONS

Ethical clearance was obtained from Departmental Ethical Review and Research Committee
(DERC) of Addis Ababa University. Permission was obtained from Asella Town administration
where the study participants were selected. Written consent was obtained from each study
participants to provide clinical specimen for screening and research purpose. Before the samples
were collected, the study participants were informed about the aim of the study and that the study
process would have no harm and is important and helps to establish specific reference interval for
Asella town geriatrics population and used to interpret hematological parameter. In addition, the
confidentiality was kept. Any participants who are not volunteers were not be enforced to be
included as study subject and they can stop or refuse to be study participant any moment they want.
At the end of study, they were informed about the positive results with different infection and link

them to Asella hospital as new patients for further investigation and to get necessary treatment.

5.10 DISSEMINATION OF RESULT

The result of this study will be disseminated or communicated to Addis Ababa University College
of Health science, Department of Medical Laboratory Sciences, Oromia Regional health bureaus,
Asella teaching and referral Hospital and Arsi University College of Health Science, and other
concerned bodies through reports, conference presentations and publication on an appropriate peer

reviewed journal.

5.11 OPERATIONAL DEFINITION

Apparently healthy: An individual who has no sign and symptoms and history for any disease and
negative result for the screening tests. Apparently healthy also refers to the absence of disease
based on clinical signs and symptoms and function, normally assessed by routine laboratory

methods and physical evaluation.
Geriatric: Individual sixty and above (=60) years age group.
Hematological Parameters: WBC differentials and absolute count, RBC and Platelet parameters.

Reference Interval (RI): The 95-percentile interval between the 97.5 percentile and 2.5percentile
which form the upper and lower reference limit from specific reference distribution of reference

sample group.
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6. RESULT

6.1 SOCIODEMOGRAPHIC CHARACTERISTICS

From a total of 342 geriatrics, 70 individuals (20.5%) excluded with different exclusion criteria.
Among 70 individuals, 46(65.7%) were syphilis positive, 6(8.5%) were HBSAg positive, 6(8.5%)
were urine chemicals like leucocyte,blood, WBC and RBC positive, 4(5.7%) were glucose positive
in urine dipstick, 3(4.3%) were stool examination positive,3(4.3%) were HIV positive and 2(2.9)
were HCV positive and only 272 geriatrics took part in the study. Among the 272 individuals, 134
(49.3%) were females and 138 were males. About (36%) of study participant attained primary
education level and 73.2% were Orthodox christen followers (Table 1). The mean and range age of
the study participants was 65.82 + 6.4 and 60-90 (30) years.Age categorize were grouped by age
standardization of a new WHO standard(43).

TABLE 1: SOCIO DEMOGRAPHIC DISTRIBUTION OF THE STUDY POPULATION.

Variable Sociodemographic characteristics | Frequency Percentage
Sex M 138 50.7
F 134 493
Total 272 100
Age group 60-64 138 50.7
65-69 64 23.5
70-74 38 14.0
75-79 15 5.5
>80 17 6.3
Total 272 100
Educational status letrate 36 13.2
Read and Write 37 13.6
Primary 1-8 98 36.0
Secondary 9-12 53 19.5
College Diploma and above 48 17.6
Total
272 100
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Religion Catholic 2 0.7
Muslim 58 21.3
Orthodox christan 199 73.2
Protestant 13 4.8
Total 272 100

Occupation Farmer 32 11.8
Governmental employee 44 16.2
House wife 79 29.0
Others like pension 97 35.7
Private employee 20 7.4
Total 272 100

6.2 HEMATOLOGICAL REFERENCE INTERVALS

Frequency histograms were prepared to check for normality of some of the hematological
parameters by Kolmogorov—Smirnov and they showed the Gaussian distribution. Exclusion of
outlier are also very important to obtain reliable RI.The Horn using tukey method is a more
sophisticated method which includes box plot transformation of the data to obtain gaussian
distribution followed by identification of the outlier in IQR.At level of < Q1-1.5IQR and values >
Q3+1.5IQR ,the outlier were discarded.The following figures showed the Gaussian distribution of
the PLT, RBC, and WBC among the males and females in the histogram.
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FIGURE 2: FREQUENCE HISTOGRAM FOR SELECTED HEMATOLOGICAL PARAMETERS AMONG MALES AND

FEMALES IN HEALTHY GERIATRICS POPULATION IN ASELLA TOWN, SOUTHEAST, ETHIOPIA.
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The means, median and reference interval (2.5— 97.5 percentile) for males and females’geriatric
population are presented in Table 2. The reference intervals were calculated, based on the IFCC
and the CLSI guidelines. Most of the hematological parameters showed significant differences
across gender as tested by Kolmogorov—Smirnov method.The males had higher WBC (3.1-9.66
x10%L versus 3.13-8.4x10%L), RBC (3.80-5.85x10'%/L versus 3.94-5.48 x10'?), HGB (12.4-
17.76g/dL versus 12.5-16.4 g/dL), HCT(35.06-50.2% versus 36.49-48.2%), NEU% (24.06-70.5%
versus 23.67-67.86 %) and MIX cell number (0.3-1.56 x10%/L versus 0.3-1.4 x10%/L) than females.
Whereas the females had a higher PLT (137.5-406.0 x10%/L versus 115.8-353 x10°) and LYM %
(21.88-64.79% versus 18.84 -59.2%) than male. On the other hand, the MIX% cells, absolute
lymphocyte number, RDWCV, PDW and MPV did not show statistically significant differences
among the genders (P > 0.05).

TABLE 2: REFERENCE INTERVALS, MEAN, MEDIANS AND 95% PERCENTILES FOR THE UPPER
AND LOWER LIMIT IN RELATION TO SEX AMONG HEALTH GERIATRICS IN ASELLA TOWN,

SOUTHEAST ETHIOPIA.

Parameter | Sex | Unit No* | Median | Mean | Min | Max | 95% RI p-
value
2.50 1 97.5th
WBC M | 10°L | 133 |6.1 6.22 | 2.7 10.2 | 3.1 9.66 .015
F 133 | 5.5 571 13.0 9.0 |[3.13 8.4
RBC M [ 10'%L | 135 | 5.0 493 |3.6 595 |38 5.85 <0.001
F 133 | 4.7 468 |3.69 |56 |394 5.48
HGB M | g/dL 133 | 155 1538 [11.7 | 183 | 124 17.76 | <0.001
F 130 | 14.35 1429 | 11.4 |[174 | 125 16.4
HCT M | % 134 | 44.0 439 |34.0 |50.8 |35.06 |50.2 <0.001
F 131 [ 41.3 415 |34.6 |51.3 |36.49 |482
MCV M | Fl 138 | 89.0 89.07 | 79.4 |98.6 | 81.64 |98.15 | .215
F 131 | 88.0 88.49 [ 80.5 |98.6 |82.39 |97.36
MCH M | Pg 138 | 31.3 31.3 262 |35.6 |27.78 |34.8 <0.001
F 129 | 30.4 30.5 269 |34.7 |27.25 |34.1
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MCHC M | % 133 | 35.0 35.04 |33.2 |37.1 |335 36.56 | <0.001
F 127 | 34.5 345 |32.6 |36.7 |32.72 |36.26

PLT M | 10°L | 135 | 224 233 93.0 |[364 |115.8 |353 .025
F 134 | 246.5 253.5 | 66.8 | 412 | 1375 |406

LYM% M | % 138 | 36.1 3735 | 11.9 | 68.0 | 18.84 |59.2 .002
F 133 | 40.2 41.3 17.8 | 653 |21.88 | 64.79

NUE% M | % 138 | 52.5 50.64 |20.8 |73.6 |24.06 | 70.5 .02
F 134 | 48.6 474 1164 |699 |23.67 |67.86

MIX% M | % 133 | 11.6 11.77 | 1.6 222 1 4.6 21.56 |.230
F 133 | 10.4 11.17 | 4.9 219 |53 21.0

LYM M | 10°L | 134 |2.1 224 10.6 4.0 |1.14 3.6 554

NUMBER | F 132 | 2.3 228 | 1.1 40 |12 3.8

NUE M | 10°%L | 137 |32 33 0.7 69 |1.14 6.5 .004

NUMBER | F 134 | 2.85 2.8 0.7 55 10.84 5.32

MIX M | 10°L | 133 | 0.7 0.72 0.1 1.7 103 1.56 .003

NUMBER | F 132 | 0.6 0.63 |03 1.5 |03 1.4

RDWCV |[M | % 133 | 13.1 13.02 | 11.10 | 149 | 11.47 | 14.66 | .194
F 129 | 12.9 1295 | 11.4 | 15.7 | 11.6 15.6

PDW M | Fl 134 | 12.9 132 |85 183 |10.33 | 17.1 .82
F 129 | 13.2 13.23 |93 18.0 | 1042 | 17.3

MPV M | Fl 137 | 10.6 10.61 | 8.70 |13.4 |8.84 12.67 |.709
F 133 | 10.6 10.65 | 8.5 13.2 19.03 12.96

Note: *The number of study sample shown in the above table was outlier cleaned data for

each parameter.
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TABLE 3: ESTABLISHED REFERENCE INTERVALS,90CIS FOR LOWER AND UPPER LIMIT OF
HEMATOLOGICAL PARAMETERS IN RELATION TO SEX AMONG HEALTH GERIATRICS IN ASELLA

TOWN, SOUTHEAST ETHIOPIA.

Parameters | Unit Sex Sample | Lower | Upper | Lower 90% CI | Upper 90% | P-value
number | limit limit CI
WBC 10°L | M 133 3.1 9.66 | 2.86-3.34 9.42-9.9 .015
F 133 3.13 8.4 2.93-3.33 8.2-8.6
RBC 1012/L | M 135 3.8 5.85 | 3.73-3.87 5.78-5.91 | <0.001
F 133 3.94 5.48 |3.89-3.99 5.43-5.53
HGB g/dL M 133 12.4 17.76 | 12.21-12.58 17.58- <0.001
17.94
F 130 12.5 16.4 12.37-12.63 16.27-
16.53
HCT % M 134 35.06 |50.2 |34.57-35.55 49.71- <0.001
50.69
F 129 3649 |48.2 |36.11-36.86 | 47.82-
48.57
MCV FL M/F | 269 81.95 1979 | 81.56-82.3 97.5-98.3
MCH Pg M 138 27.78 | 34.8 |27.55-28.0 34.57- <0.001
35.03
F 129 27.25 |34.1 27.02-27.48 33.87-
34.33
MCHC Pg M 133 335 36.56 | 33.38-33.62 36.44- <0.001
36.68
F 127 32.72 | 36.26 | 32.6-32.8 36.11-
36.14
PLT 10°L | M 135 115.8 | 353 107-124 344-361 0.025
F 134 137.5 | 406 128-147 396-415
LYM% % M 139 18.84 |59.2 17.39-20.3 57.7-60.6 | .002
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F 133 21.88 | 64.79 |20.4-23.4 63.3-66.3
NEU% % M 138 24.06 | 70.5 |22.5-25.7 68.9-72.1 |0.02
F 134 23.67 |67.86 |22.0-25.3 66.2-69.5
MIX% % M/F | 266 5.1 212 | 4.7-55 20.8-21.6
LYM 10°L | M/F | 266 1.2 3.6 1.1-1.3 3.54-3.66
NUMBER
NEU 10L | M 137 1.14 6.5 0.9-1.3 6.3-6.7 .004
NUMBER F 134 0.84 532 |0.68-1.0 5.16-5.48
MIX 10°L | M 133 0.3 1.56 | 0.26-0.34 1.52-1.6 .003
NUMBER F 132 0.3 1.4 0.26-0.34 1.36-1.44
RDWCV | % M/F | 262 11.6 14.74 | 11.56-11.7 14.66-
14.82
PDW FL M/F | 263 10.4 17.1 10.2-10.6 16.9-17.3
MPV FL M/F | 270 8.97 12.9 | 8.8-9.06 12.8-
12.99

In the above table, the determined RI for MCV, MIX%, LYM NUMBER, RDWCV, PDW and
MPYV were combined since they were not significance among males and females. But for the rest

parameter the RI were established separately because, they were significance among two genders.
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TABLE 4: ESTABLISHED REFERENCE INTERVAL, EXISTING REFERENCE INTERVAL (MANUAL BOOK OF
SYSMEX KX-21 DRIVED RI) AND PERCENT OF MISCLASSIFIED OF STUDY PARTICIPANTS FROM EXISTING

REFERENCE INTERVAL AMONG HEALTHY GERIATRICS POPULATION IN ASELLA TOWN, SOUTHEAST

ETIOPIA.

Parameters | SEX Number Established RI | Existing RI %  of individuals
(2.5-97.5) M=124 outside the existing RI
percentiles F=117

WBC M 133 3.1-9.66 2.6-8.8 6.76

F 133 3.13-8.4 3.1-10.3 N/A

RBC M 135 3.8-5.85 3.6-5.3 15.5

F 133 3.94-5.48 3.2-4.6 58.64
HGB M 133 12.4-17.76 11.3-15.7 57

F 130 12.5-16.4 9.9-13.6 76
HCT M 134 35.06-50.2 32.6-47.5 14.9

F 131 36.49-48.2 30.2-42.3 38.16
MCV M 138 81.64-98.15 80.3-103.4 2.17

F 131 82.36-97.36 78.6-102.2 2.29
MCH M 138 27.78-34.8 26-34.4 3.6

F 129 27.25-34.1 25.2-34.7 N/A
MCHC M 133 33.5-36.56 31.8-36.3 4.5

F 127 32.72-36.26 31.3-354 10.23
PLT M 135 115.8-353 134-377 4.4

F 134 137.5-406 128-434 N/A
LYM% M 138 18.84-59.2 17.5-47.9 17.39

F 133 21.88-64.79 15-45.8 31.57
MIX% M 133 4.6-21.56 1.9-24.6 N/A

F 133 5.3-21.0 1.3-25.9 N/A
NEU% M 138 24.06-70.5 38.3-69 23.9

F 134 23.67-67.86 43.7-77.1 33.58
LYM M 134 1.14-3.6 0.8-2.7 23.13
NUMB F 132 1.2-3.8 0.9-2.8 16.66
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MIX M 133 0.3-1.56 0.1-1.5 2.25
NUMB F 132 0.3-1.4 0.1-1.6 N/A
NEU M 137 1.14-6.5 1.2-5.3 8.0
NUMB F 134 0.84-5.32 1.6-6.9 13.43
RDW-CV M 133 11.47-14.66 10.8-14.9 N/A
F 129 11.6-15.6 10.6-15.7 N/A
PDW M 134 10.33-17.1 9.8-18.0 0.74
F 129 10.42-17.3 9.8-18.0 0.77
MPV M 137 8.84-12.67 8.1-12.4 2.18
E 133 9.03-12.96 8.1-12.4 5.26

Note: N/A =Not available

As shown in table 4, the reference interval was compared with the existing reference interval which
is derived from manufacturer and the manual book of Sysmex kx-21 (50). These values are
currently use in our laboratory. The lower limits of the NEU%, and absolute NEU count in both
females and males, platelet count in males, were comparably lower than the existing RIs. Both the
lower and the upper limits showed an increment with the WBC, and MCH in males, RBC, MCHC
and HGB, HCT, LYM%, LYM Numbers and slightly mixed count cell values in both males and
females when compared with existing reference interval. MCV, PLT, MIX%, PDW in both females
and males, NEU% in females showed a mild decrease in the upper limits as compared to the
laboratory RI. In addition, HGB showed the maximum percentage of the study individuals (76% in
the females and 57% of the males) outside the existing reference values, followed by RBC (58.64%

of the females and 15.5% of the males).
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7. DISCUSSION

There is a scarcity of RI studies on the elderly in Africa. Existing publications on RI in Africa are
generally limited to specific sub-populations: usually children or individuals < 60 years.

Most of the hematological parameters showed significant differences across gender geriatrics
groups. Statistically significant gender-based differences were found for the following parameters
and hence, separate reference intervals for the two genders should be considered. WBC (3.1-9.66
x10°/L versus 3.13-8.4x10°/L), RBC (3.8-5.85x10'?/L versus 3.94-5.48 x10'?/L), HGB (12.4-
17.76g/dl versus 12.5-16.4 g/dl), HCT (35.06-50.2 % versus 36.49-48.2%), NEU% (24.06-70.5%)
versus 23.67-67.86 %) and MIX cell number (0.3-1.56 x10%/L versus 0.3-1.4 x10°/L) which was
higher value in males and PLT (137.5-406 x10°/L versus 115.8-353 x10°/L) and LYM % (21.88-
64.79% versus 18.84 -59.2%) higher value in females.

Gender difference in RBC, HGB and HCT observed in this study were similar with study in six
geographical region in china and a reference interval study in Canada that shows female had lower
values than male (23, 44), which were also true in another study conducted among Healthy
Ugandan Population, where RBC parameters such as RBC, HGB and HCT value shows

decearement among female (33).

The mean of HGB concentration (18.49 versus 15.38 g/dl), HCT(55.8 versus 43.9%), RBC(5.95
versus 4.93x109) among male of two study area and mean of HGB (17.47 versus 14.29 g/dl),
HCT(52.3 versus 41.5 %) and and RBC (5.69 versus 4.68x10°/L) of females among study in three
high altitude towns; Cojata , Ananea and Rinconada which are located at 4355 m, 4660 m and5500
m, respectively, located in Huancane, Peru and our study.These findings reflected that RBC
parameters are affected by altitude. The finding in the current study was lower while comparing
with the study in three high altitude towns; Cojata, Ananea and Rinconada which are located
greater than 4355 m, 4660 m and5500 m, respectively that was higher than our study area which
was located 2430 above sea level (26).

Having higher mean value of PLT count in females than males in this study again was similar with
other study from Chennai, Southern India aimed to establish Reference Intervals for the
Hematological Parameters among individuals aged from (18-70 years) which includes geriatrics

population (45).
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This could be due to a hormonal influence in their regulation. The process by which
megakaryocytes proceed to proplatelet formation and platelet production is reportedly under the
influence of autocrine estrogen (46). Additionally, estrogen-receptor antagonists inhibit platelet

production in vivo, supporting a role of estrogens in platelet production (47).

Males have also higher mixed count and neutrophil% than females appeared to be consistently
lower in females than in males across all age groups which was similar with study on aging and the
hematological profile of Austrialian community (12). The difference in mixed count may be due to
the presence of allergic and parasitic diseases in the apparently healthy elderly subjects which is not
excluded during screening test like parasitic examination or while filling questionnarries falsely

making negative for individuals with allergic condition (35).

Compared with other reference values established in canada Health Measures Survey the current
established reference interval was lower for lower limit of PLT (115.8-353x109/L) versus (151.8-
324x109/L) for males and (137.5-406x10°/L) versus (153.2-361x10°/L) for females. And also have
lower both upper and lower limit WBC (3.1-9.66x10°/L versus 3.8-10.4x10%L) for males and
(3.13-8.4x10°L versus 3.8-10.4x10%L) females and NEU number (1.14-6.5 x10%/L versus 2.0-
6.4x10°/L) for males and lower both upper and lower limit of NEU number (0.84-5.32x10°/L
versus 2.0-6.4x10°%/L) for females(23).

The lower and upper limit of the WBC, PLT and RDWCYV in both males and females, upper limit
of RBC, HCT and HGB in females, upper and lower limit of HGB and HCT in males and upper
limit of MCV in both females and males decreased slightly when compared with other reports done
in south west Ethiopia. But lower limit of RBC, HCT and HGB in females, lower limit of MCV in
both sexes and lower limit of absolute neutrophil again shows slight increament (39). This
difference in hematological parameters in one country could be due to difference in geographical
factor, habit of life style, age group, dietary pattern and altitude on the Hematological parameter.
The overall decrease could be due to the gradual loss of androgens, which stimulate increased
production of erythrocytes(48, 49).

The upper limit of WBC in both males and females, the upper and lower limit of RBC, HCT and
HGB in males, the upper limit of HGB a and HCT in females were lower when compared with the

established adult reference interval of Ethiopians. But had higher value for the upper and lower
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limit for RBC, lower limit of HGB and HCT for females, upper and lower limit of PLT for both

males and females than adult population (21).
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8 STRENGTH AND LIMITATION

8.1 STRENGTH
The strength of this study was recruited more study participant required for the establishment of RI

than CLSI which recommended minimum number of 120 individuals for one partition.

Assessing disease (acute and chrionic) condition of each participant and select only eligible
participant after performing screening test for each study participant with all challenges likes
COVID-19 which makes difficulty while some of the data collected after COVID-19 and
processing laboratory tests could be also the strength of the study

8.2 LIMITATION

The study had certain limitations. A fundamental limitation is that, the result of this study can not
be the Representative of all Arsi Zone geriatrics population. The other limitation is that due to
resource reasons, RIs for other hematological parameters such as coagulation profiles and ESR

were not done.
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9 CONCLUSION AND RECOMMENDATION

9.1 CONCLUSION

Gender and age specific reference intervals are crucial as there were statistically significant gender
related differences in the all WBC parameter except relative value for mixed count and LYM
number, all RBC parameter except value for MCV and PLT count. The reference intervals which
were established by this study was different from the existing reference values as well as from
other african countries and caucasion population. This difference could be due to difference in
diatray pattern, ethnic difference as well as in the methodological difference. Therefore, this study
provided hematological parameters RI which can be used to guide clinicians to manage patient
health status by interpreting laboratory result with the established RI for enrollment into clinical

trials and potentially improve the quality of health care in the area.

9.2 RECOMMENDATIONS

Since Asella hospital gives service for all Arsi zone including Asella town, the reference interval of
hematological parameters should be established for all Arsi zone populations. The established
reference interval in our study area was different from the one we have adopted (laboratory manual)
and have been using it in our facility. Thus, we recommend other health facility to determine their
own reference interval using larger scale study for more accurate and reliable interpretation of test

result and better patient management.
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ANNEXES

ANNEX I: INFORMATION SHEET IN ENGLISH VERSION
Principal Investigator: Mohammed Hashim (BSc, MSc candidate)

Title of the Research Project: Establishment of hematological parameters reference intervals for
apparently healthy geriatrics in Asella town, South East Ethiopia.

Name of the Organization: Addis Ababa University College of Health Sciences, of Medical
Laboratory Department.

Introduction

You are invited to participate as a study subject in a research conducted by MSc candidate, from
Addis Ababa University. Your participation is voluntarily. The research teams will include one
principal investigator, two advisors; from Addis Ababa University Hematology department. Please
take as much time as you need to read or listen in the information sheet.

Purpose of the Research Project

We are asking you to take part in this study because we will try to establish hematological
parameters reference intervals for apparently healthy geriatrics in Asella town, South East Ethiopia.

Procedures and the expected participation

If you are willing to participate, you need to understand the purpose of the study and give your consent. Not
only this but also specimen collected from you will be used for the research purpose, and the results of your
sample will be exposed to some concerned professional staffs as it is needed. The required clinical sample
will be collected by medical laboratory technologist. Then, you are requested to give your consent to the
sample collector. After consent, a sample will be collected. Moreover, there will be a face-to-face interview

for additional questions which will take about 10 minutes.

Potential risks and Discomfort

During collection of specimens from you, appropriate precaution will be taken and all samples will
be collected by medical laboratory technologist. If anything happened, appropriate medical care
will be provided to you.

Confidentiality

We respect your privacy and confidentiality. Any information that identifies you will not be shared

with anyone else outside the study team. The information we will collect from you as part of the
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study will be kept in a locked file cabinet, or be protected by a password on the computer only
accessible to personnel involved in the study. There is no sensitive issue that you will be asked
related with your social desirability but any information that is obtained in connection with this

study and that can be identified with you will remain confidential.

Potential benefits to subjects and/or to the society

You will not receive any payment for your participation in this research study as compensation.
However, you will get the results for free. In addition, the result of the study will be beneficial for
establishment of hematological parameters reference intervals for geriatrics. Hence, you are

indirectly benefiting other patients and the society in this respect.
Participation and Withdrawal from the Study

The participation is voluntary and you have the right not to participate in this study. You may
withdraw at any time and place without consequences of any kind. You may also reject to give any
sample. You can ask any questions regarding to this study and you have a right to get a laboratory

diagnosis result free.

Contact information

If you have any questions about this study you can contact the following principal investigators and

advisors for further information.
Mohammed Hashim Phone: 0917981006 Email: mohedhajo2014@gmail.com

Dr. Aster tsegaye Phone: 0911696085 E-mail: tsegayeaster@yahoo.com
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ANNEX II: INFORMATION SHEET IN AMHARIC VERSION
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ANNEX III: INFORMATION SHEET IN AFAAN OROMOO VERSION

Oddeeffaannoo Hirmaattottaa qoraannoo kaanafi kennaammu Qoraataan qoraannoo kanaa
obboo Muhaammad Hashim

Mataa dureen qoraannoo kana: Giddu galeessummaa baayina dhiiga hemaatoloojjii fi kilinikaal
keemistriinamaa fayyaa umriin isaa 60 fi Sanaa olii magaaala Asallaa bu ‘uurreessuu.

Seensaa:

Qoraannoo baarattootni Yuunvaarsittii finfiinnee koolleejjii fayyaa Diipaartmeenti Meedikaal
Laboratorii saayinsii Digrii lammaaffa (Maasteris) eebifaamuuf gaaggeessaan irraati akka hirmaataan
carraan isiinif kennaame jiraa. Qoraannoo kanaa irraati hirmaachuuf waalgaluu keessaan dursitaan
oddeeffaannoo armaan gadii kanaa xiyyeeffaanan akkaa dubistaani fi gaaffii dhimmaa qoraannoo
kanaa ilaalchisee isiinit umaame kamuu akka gaafataan kabaajadhaan isiini gaafanna.

Kaayyoon Qoraannoo kanaa:

Dhigaa namaa fayyaa umrii isaa kudhaa lamaafi sanaa olii keessaati gidduu galeessumaan hangaa
argaamaa qoraannoo kilinkaal Laboraatorii reefireensi inteervaali bu ‘uurreessuufi wantoota

Quulqullinaa qoraannoo laboratorii ittiin to ‘aatani hoojaachuudha.
Haala Qoraannoon itti addeemsifaamu:

Qoraannoo kanaa keessaatti hirmaachuuf yoo murteessitaan namoon qoraannoo kanaa kan
gaaggeessan gaaffiii daqiqaa kudhaan (10) fudhaatu isiin gaafatani ulfaatina dheerina, dhiibbaa
dhigaa keessaan safaaruun dhigaa milileetirii kudhaan (10ml) siin irraa fudhaachun milileetiri jaha
(6ml) tubii homaa hin gabneeti isaa hafee ammo waan dhignii akka hin ragaane godhuu EDTA tuubit
naquun meeshaa ficaanii fi udaan itti fidaan isiinif kennamaa. Qoraannoolee akka hemaatolojjii,

seeroolojjii, paraasaytolojjii fi kilinkal keemistrii irraatti addeemsifaama

Qoraannoo kanaa irraati hirmaachuuf waantotaa namaarraa egaamu:

Qoraannoo kanaa irraati hirmaachuuf yoo fedhaan ta ‘ee sammuudni keessaan qoraannoof akka oluu
heyaamama ta ‘uu qabduu. Akkasumaasi bu ‘uudhan qoraannoo kanaara argaammuu akkumaa
barbaachisuma isaatti qgamaa addaa addaa yoo qaagaabe kaan hin mormiine yoo ta ‘ee. Haa ta ‘uu
malee oddeeffaannoo eenyuummaa keessaan ibsuu kaneen akka maqaa teessoo fi bilbilaa keessaan
kan daabarsinee hin keeninee ta ‘uu ibsaa. Koodii dhimmaa kanaaf oluu qofaa kan fayyaadamnu ta
‘aa. Daabalataanis dhimmaa fayyaa keessaan ilaalchisee gaaffii isaani gaafannuu deebii keessaan

nuuf laachuutu isiiniraa eegamaa.
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Qoraannoo kanaarrati hirmaachuun miidhaa qaqaabsisaa?

Yeroo saammudni fudhaatamuu miidhaan isiinira gaahuu hin jiruu. Ogeessii sammuudaa kanaa funaanu
gahuumsaa fi muxxaannoo kan gabuu waan ta ‘ee hordooffii barbaachisaa waan godhuuf dhuukkubiin siniiti

dhagahamuu hin jiruu.

Bu’aan qoraannoo kana

Oddeeffaannoo isiin irraa guraamesi ta ‘ii bu ‘aan qoraannoo saammuda keessaan kaan oluu dhimmaa
goraannoo kaannaa qofaafi. Gaalmee kanaasi ilaalu kaan daanda ‘aan qamaa qoraannoo kanaa gaaggeessuu
gofa. Oddeeffaannoo keessaan komputeeraa keessaa gaalchuun akka qamaa birootif hin saxilaamne passwordii

gaargaraan cufaamee kayyaama.

Qoraannoo kanaarratti hirmaachuuni bu’aa maal argaamsisaa?

Qoraannooni kuun masteersii digrii eebifaamuuf kan rawwaatamuu waan ta‘ee kaaffaltiin asirraati
hirmaachuu keessaanif kafaalamu hin jiruu. Haa ta ‘uu malee bu ‘aa qoraannoo kanaarra
argaammuun fayyaadamoo tatuu. Hirmaannaan keessaanin isiinis ta ‘ee laammiin keessaani hammaa

goraannoo dhigaa laboraatorii bu ‘uurreffamee irraa fayyaadamoo ta ‘uu.
Mirgii qoraannoo kanaarrati hirmaachuu maal fa’aa?

Qoraannoo kanaarrati hirmaachuu fedhaa keessaani irraatti kaan bu ‘urreefame waan ta ‘ee yeroo
barbaadaanitti qoraannoo kanaa addaan kutaani bahuuf mirgaa guutuu gabduu. Kanaan waaligabate taajaajille
hospitaala isiinraa hafuu tokkoole hin jiraatuu. Qoraannoo kanaa ilaalchise gaaffii kamuu gaafaatani ibsaa
gahaa argaachuu mirgaa guutuu qabduu. Bu ‘aa qoraannoo labooraatorii kaaffalti malee argaachuufilee mirgaa
ni gqabduu. Haa ta ‘uu malee oddeeffaannoon isiini nuuf keennitaan hammaa rakkoo hir ‘iisuu ykn
dhabaamsisuuf waan nuu gaargaarruf gaaffiiwwaan gafaatamtaanif deebii sirrii akkaa nuuf deebistaan

kabaajaadhan isiini gafaanna.
Gaaffii yoon qabaadhee ykn ammoo yoo raakkoon naa muddatee maal gochuun qabaa?

Qoraannoo kanaa ilaalchisee ykn qoraannoo kanaan waaligabate rakkoon tasaa isiini mudaate yokaan

gaaffiin yoo jiraate teessoo armaan gaadi faayyaadama.
Muhaammad Hashim mobayila +251 -917-981-006 Email: mohedhajo2014@gmail,com

Dr. Aster Tsagaaye mobayila +251 911-696-085 Email: tsegayeaster@yahoo.com
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ANNEX IV: CONSENT FORM (ENGLISH VERSION)

Informed consent (study participants)

Name of main researcher: Mohammed Hashim, MLS; AAU. Advisors/Co-investigators: Aster
Tsegaye (MSc, PhD), Mogos Hordofa (MSc)

Name of institute: AAU and AHRI

Funded by: = AHRI and AAU

Reviewed by: DREC (AAU), AAREC and NRERC

RESEARCH TITLE: Establishment of hematological parameters reference intervals for apparently
healthy Geriatrics in Asella town, South East Ethiopia.

Name: Age:__sex___ kebele_ Address phone___Serial number

If you agree that to take part, please read this form and sign the consent sheets at the end.

I have read, or it was read to me, the information sheet concerning this study and I understand what

will be required of me if I take part in the study.

1. I am aware of the possible risk and benefits of this study.
2. I know that being in this study is voluntary.
I understand that at any time I may withdraw from this study without giving a reason and without

affecting my normal care.

3. My questions concerning this study have been answered

4. I know that there is no special payment for being participating in the study

5. I agree to take part in this study.

Name: Signature: Date:
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ANNEX V: CONCENT FORM (AMHARIC VERSION)

AL RPC .o

TCE? 0LENLST APT A0 TGk O 00l8 TAPRTA: PHYU TG AATI° PR9° UPAT 44470 QAP TP hhj
PILOALA. PLI° P01 POTHE Gavq AL I°79° ALY MG 1T PUIPANTA PP Y HLLF AU AT UI° 175 E AdPate
FPLE MO NPTk ATPATE AZLTINILE: T1C THNHY TGT (9°At4, AMARTE AdPt mPol ool “INCh TS OLLT

OHVH 620704 NPT avOlt? TLPT avlEPFr avqmt WILIPTA HL&FAv-:NHY TSF TAFé Moy P9Lhd.AY
PPNEPL A\ a4 +2.5F TG AL AgPAte: AT~ ao PRy N14.CT1% AL IIMNAY-::

A4 4.CTT il
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ANNEX VI: CONSENT FORM IN AFAAN OROMOO VERSION
Magaa namaa qoraannoo ademsisuu Muhammad Hashim, MLS; AAU.
Goorsa qorannoo kanaa (Advisors):

Aster Tsegaye (MSc, PhD)

Mogos Hordofa (MSc,)

Magaa qamaa qoraanno gaaggeessu (Name of institute): AAU and AHRI Qamaa bajaata qoraanoo
kana rammadee (Funded by): AHRI and AAU

Qamaa qoraannoo kana hordoffuu (Reviewed by): DREC (AAU), AAREC and NRERC

Mataa duree qoraannoo kana: Giddu galeessummaa baayina dhiiga hemaatoloojjii fi kilnikaal
keemistriinamaa fayyaa umriin isaa 60 fi isa ol magaaala Asallaa bu ‘uurreessuu.

Magqaa: Umrii: Salaa:_Gandaa: Address phone_

tartibaa lakk:
Qoraannoo kanaa irraatti akkaa hirmaattan yoo fedhii qabattaan barreeffamaa armaan gadii dubisuun

unkaa waali galtee qophaa ‘ee kanaa irraati mallaatteessa.

1 Oddeeffannoo dhimaa qoraannoo kanaa ibsuu duubisee ykn naaf duubiffammee qoraannoo kanaa

irraattii yoo hirmaatee/ttee maalituu akka irraa baarbachisuu hubaadheen jiraa.
2 Bu ‘aasi ta ‘ee miidhaa qoraannoo kanaa hubaadheen jira.

Qoraannoo kanaarrattii hirmaachuun fedhiidhaan akkaa ta ‘ee hubaadheen jira.

4 Yeroon barbaadaameti qoraannoo kanaa keessaa bahuu yoo barbaadaan Sabaabaa tokkoo malee
bahuu akkaa dandaa ‘aan hubaadherra.

5 Qoraannoo kanaa ilaalchisee gaaffiin qgabuu kamiyuu naaf deebi ‘ee jiraa

6 Kaafaaltiin qoraannoo kanaarraati hirmaachuuf namaa kafaalamu kamuu akkaa hin jiree naan
beekaa

Qoraannoo kanaarrati akka hirmaatu/ttuuf heyyaamaama ta ‘eerraa.

maqaa: mallaattoo:_ Guyyaa:

Qoraannoo kanaarraatti akka hirmaataanif heyaammama waan taatanif galaattoommaa.
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ANNEXVII: QUESTIONNAIRES IN ENGLISH VERSION

Questionnaires to be filled by health professionals Part I. General information

Code Number Region Zone__ Woreda / city /_sub
Kebele

Part I1. Personal information

1. Age (in years)

2. Place of birth

3. For how long (years) did you live in the birth place?

4. How long do you live in this specific area? (If different from the birth place)__year

city

No. Questions Responses
Part III. SOCIO-DEMOGRAPHIC INFORMATION

5. Educational status 1 Illiterate
2 Read and write
3 Primary (1-8)
4 Secondary (9-12)
5 College diploma/degree and above

6. Occupation 1 Student

2 House wife

3 Government employees
4 Private employees

5 Farmer

6 Others (specify)
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7 Marital status 1. Single
2. Married
3. Divorced
4.  Widowed
5. Not applicable (children)
8 Religion 1. Orthodox Christian
2. Muslim
3. Protestant
4. Catholic
5. Others (Specify)
9 Ethnicity If mixed, specify
10 Monthely in come (in birrcollected from Birr
salary, rent, and other income)
11. Presence of domestic animals 1. Yes 2. No
Part IV. Clinical information
12 Did you take any type of drug for any 1. Yes 2. No
illness for the last three months?
13 If yes to Q12, what type of drug? (more 1 Anti-protozoa

than one answer possible)

2 Anti-helminthic
3 Anti-allergies

4 Birth control pills
5 Anti-bacterial

6 Anti-TB

7 Other (specify
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History of common diseases

14 History of diabetes 1. Yes 2. No
15 History of Hypertension 1. Yes 2.No
16 History of Hospital Admission for the |1. Yes 2. No
last 1 year
17 History of Surgical procedure for the 1. Yes 2. No
last three years?
18 History of chronic gastritis 1. Yes 2. No
19 History of Malaria for the last 6 months | 1. Yes 2. No
20 History of TB for the last two years 1. Yes 2. No
21. History of Cancer 1. Yes 2.No
22. History of Cardiac illness 1. Yes 2. No
23. History of Bleeding disorders 1. Yes 2.No
24, History of allergy 1. Yes 2. No
25 History of Wheezing 1. Yes 2.No
Part V. Life style/Habit Continued...
26 Do you have Fasting habit? I. Yes 2.No
27 If Yes, how is your fasting habit? 1 Eating vegetable food only

2 Complete abstinence from food
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then eating all kinds of food
3 Complete abstinence from food then
eating vegetable food only
28 Did you eat undercooked/raw meat? 1. Yes 2. No
29 Do you have the habit of physical 1. Yes 2. No
Exercise?
30 If yes, how many times do you do the
exercise
per week?
31 Any sexual contact 1. Yes 2. No 3. Notapplicable (children)
32. If yes to Q31, condom use’ 1. Yes 2. No

Part VI. Anthropometric measurement

33. Height (in cm)

34 Weight (in kg)

35. MUAC (in cm)

36 Blood pressure (mm Hg)

37 Temprature (Degree centgrade)

®,

¢ We thank you for your cooperation!

Interview Date: Interviewer ‘s Name Signature
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ANNEX VIII: QUESTIONNAIRE IN AMHARIC VERSION
OM.G AAPLPTF 2o1.9°A PA avnLP
aoao/,Q:

NPT LUTY PAGPMPLP Aavar-At AAM<T LI § TNNC ALSEET AININU-:: PHY PATPMLP hATT NANC-FS OOT PPt
aoaoCavs P 1Pl TIC hS PmS TI0@-LI° TAT PTULTF 02918, § PhALZhA nolats IPCave-PT ooy 64.4710 h.7rHCAA

ALTUNF@- 60 Gavt G NHE (AL AP AFRXPD-ET AdP(Ct avlB AaPONAA 102 RY TG VAT oot P75k PG

+avg a4 (RS0 ANA RLACHT PUNIPS ANCF4 TFIPUCT hed 006 TCEAC PP &/C AlEC 8.9% (LIPT PAFESP vhIPs
ANGPS TIING POTALLPA PTG ET DR, PHLID: 04,840 ALTNGT BATNE, TLLNEC 10::0APII° PACAP $7 ThhAT
a0 0% E aPAmt PHLUT TS At SOAGA::

AOG APOE LU TRITE TINTIP QLOCHEPTISETN ANGFSPTIAG N%ER PLI° OTh AIANINT TGET APLIE
HABIFFOT 1NOPA:: AAPII° LUTT PA ao@P YPTIHG VAL O HPAD- a0 718: AT (UG An@ PAU-::

AaPOGAU-!!!

hGd 1. AmPAL aolB

ng had__ H?

o4 ntT/hed el P00
h&dA 2. P94 avlB

l. h&y
2. a2t
3. eram-AL 0

4. F@OL: 0 FP AT°7 CUN LH TLPA?

5. AU £Oc(VE 0 A7 PUN LI TLPA? (F@-O0L: 0FP e+AP UPh) Govt
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kTC. TOB oA
heA 3. TN SANGTLEP aol B
6. CTIPUCTRLE 1. Lontos
2. TONG o9&
3. AT RLE (1-8)
4. vt £25 (9-12)
5. DAS L TACTT/974 KSOILE 1AL
7 A 1. 9
2. PO Thar Lt
3. PPN WAt
4. I tbMe
5. M6
6. AA hA 2106
8 CoONFu-d 1. LA
2. e
3. Ptk
4. aQ/7L0t PPHF -
5. ALaANFO-9° (VIGT)
9 7215t 1. ACR&nA heate?
2. av-(1\.J°
3. TCEN 7T
4. hiah
5. AANARING-
10 2400 eNAP Pk 906
11 @& 0. (00C NLPHINLLTAGAAT MPTF) (G-
12 e ATAT aPFC 1. hA 2. A9°
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h&d 4. Pm.S vl5

13 NA¢t a0t Ot ATTTEDI° 4Lt Yarge 1. h®7 2. ea9°
TG OTI° 4L LY 1t OALAN?
14 ATe- #TC 13 PAONP oAV NPT ST @7 4L 1. 02-TCRHA
@y Y- POASA? (NRIL (A PAR LFAA) 2. 8- 2O
3. 84-hACE,
4. P@A.L avhAng
7%
5. 8s-0nksg
6. a4~
7. AAhAL NG
frLhtoet PUorge GRIAT ATPPT Sa-PA?
15 PANC YargP? 1. h®7 2. PA°
16 PLI° 9t NG TINT? 1. h®7 2. PA°
17 NAL® 1 Gavt PATHA 50+ PO P? 1. h®7 2. PA9°
18 A%< 3 GavFt Pb& VNI LI\ PEO-FPA? 1. h®7 2. PA9°
19 PSP PebbAc- UaPT® ANNPTH? 1. h®7 2. PA9°
20. N4 6 Ot PO YarI° A O TPPF PD-FPA? 1. h®7 2. PA9°
21 OAGF 2 Gav 7t eE(L Yaog® FCPF PO-PA? 1. h®7 2. PA°
22 70C yavge 1. k7 2. eage
23 P yaoge 1. k7 2. eage
24 pav -y SFeyc/yavge 1. h®7 2. PA9°
25 AACE, (PO@-1T aoBA)T) 1. h®7 2. A°
26 Pav 4.0 TIC (160 ALCAC PTLA £:9°0) 1. h®7 2. A°
hheA 5 PPmA. PULOTAILCTATLT
27 PavpI° AT AAPTH? 1. A®7 2. PA°
28 ANP APT NP1ERaPPI0 ATPLP W8 10-7 1. AThaeTy F
aav()

2. 0AmPALNIO(10P

FPNNHLTLTT
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7
L4

77 avavi]

3. 0AmPAL hgPI

a0 1 NILPI® Ath
AT apav)
29 01L70 PANAA DRI° T& 2D LA 1. | &27 | 2. ¢ea9e
30 LA ATPOPO 2992:41 ATCL: AOAPT? 1. | &27 | 2. ¢a9®
31 AP KA a1 0A9FF AT PUA LH
L rPaPan?
32 PNE 270 VT W10+ PO-Fik 1. | 427 | 2. PA9° 3. ALaPANTI® (AVIST)
33 At/e 32 aoph®  APT nriEhege | 1. | APT | 2. A9°
emPrIn?
heA 6. NNLTFikmTiPh7LS 0290 94T AhT
34 Gavit A 7HILHC
35 h0e+ o190
36 Ph2e avyaFo- hed Hefo- (MUAC) OTEILTC
37. LI (mm Hg)
38 pav-p At avAn.? (0974 G rE16L)
AA FONCP AGPAIGAT!
PaMLP OHLLNT P PAOMLET PNLLD- AIP &0
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ANNEX IX: QUESTIONARY IN AFAAN OROMOO VERSION

Gaalffii fi deebii Ogeessa Fayyaatiin Guutamu

Qajeelfama: Kaayyoon gaaffii kana Laabooratoorii keessati qulqulinaa wantoota sakata ‘aamu fi
dhiiga ijoollee fayyaa bulessa ta ‘ee tokko keessati kan argamu kilinikaal Hemaattoloojjii fi
keemistirii ilaalchisee hanga argama isaa giddu-galessan jirata magaala Assalaa umurii waggaa 60 fi
isaa olii ta ‘aanif hojjaachuuf data funaanuu dha. Yaad - rimeen qorannoo kana kan burgisiisan
yunivaaristii Finfinneetti gosaa barnoota medical laboratorii tti gargaraa poroffesera kanta ‘aan Dr.

Aster Tsaagayee ta ‘uu ibsaa gaaffilee kana itti gaafatamummaa fi amanamumman ak k a guuttaniif

kabajaan isin gaafanna.

Galatoomal!!!

Kutaa 1ffa. OdeeffannooWaliigalaa

Lakkofsaa Koodi
Ganda
Lakkofsa bilbila

Kutaa 2ffa. OdeeffannooDhuunfaa

1. Umurii (Waggaadhaan)
2. Saala

3. Iddoo dhaloota keessaan

4. Turtii Iddoo dhaloota keessan jiraataan (waggadhan)

5. Turtii iddoo ammaa jiraatani (yoo iddoo dhalootan alaa jiraatan ta ‘ee)
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Kutaa3ffaa.

HalaaOdeeffannooummaata

Haala barnoota

1 kan hin baranne

2 Duubisuu fi baareessu

3 Sadaarka tokkoffaa (1-8)

4 Sadaarka Lammaaffaa (9-12)
5 Kolleejjii dipilooma/Digirii fi

sana olii

Haala hojii

1 Baraataa

2 Mana keessaa

3 Mootummaa

4 Dhuunfaa

5 Kaan biro

Haalaa fudhaa fi heruuma

1 Hin funne/hin heruumne
2 Fudhee/ heruume

3 Hiikee

4 Kaadhimaame

5 Hin genyee (daa ‘imaa)

Ammaantaa keessaan

1 kiristaana ortoodoksii
2 Muusilimaa

3 Porotestaanti

4 Katoolikii

5 kan biro

10.

Saabbummaa

makkaa yoo ta ‘ee ibsi

1.

Gaalii ji ‘aati argaatani

Qaarshii

12.

Beeylaada manaa qabduu?

1. eyyeen 2. lakkii
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Kutaa 4ffaa. Haala odeeffannoofayyummaa/Kilinikaal

13. Ji‘oota saddeen darbaanif 1. eyyeen 2. lakkii
qorichii fudhate jira.

14 Deebiin Gaaffii 13 eyyeen| 1 Antiyii-pirotozuwwaa
yoo ta'ee qorichaa  gosaq, u i helmeentikii
lkamittii?(Deebiin tokkoo olii
ni dandaa‘ama) 3 Antiyii-allaarjiiki

4 Qorsaa Quusaana maattii
5 Antiyii baacteriyyaa
6 Antiyii-TB
7 Kan biro
Haala dhukkubaa waaligala

15 Dhukkuubaa suukaraa qabdaall. Eyyeen 2. lakkii

16 Dhukkuubaa dhiibbaa dhigaall. Eyyeen 2. lakkii
qabdaa

17 Waggaa  tokkoo  keessaall. Eyyeen 2. lakkii
hospitaala ciistee jirtaa

18 Waggaa saddeen keessaall. Eyyeen 2. lakkii
qamaa baqaafattee jirta

19 Dhukkuubaa garaachaa qabdall. Eyyeen 2. lakkii

20 Ji‘aa jahaan darbee keessaall. Eyyeen 2. lakkii
buusaa dhukkubsatee

21 Waggaa lamaan  keessaall. Eyyeen 2. lakkii
daraamyoo sombaan
qabaamtee jirtaa

22 Kaanseerii dhukkubsatteel. Eyyeen 2. lakkii
bektaa

23 Dhukkuubaa onneg 1 .Eyyeen 2. lakkii
dhukkuubsatee
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24 Dhukkuubaa dhiguu/l.Eyyeen 2. lakkii
dhukkuubsatee

25 Dhukkuubaa Allaarjiikkiil .Eyyeen 2. lakkii
dhukkuubsate

26 Dhukkuubaa sirnaall .Eyyeen 2. lakkii
hargaansuu dhukkuubsate
Kutaa S5ffaa. Haalajireenyaa /barmaata itti fufaa...

27 Barmaata  soommuu  nil.Eyyee2. lakkii
qabdaa?

28 Eyyeen yoo ta ‘ee soomma 1 Nyaata kuduraafi fudura qofa
akkami? nyachuu

2 Nyaata irraa turuun sana bodaa
gosaa nyaata hunda nyachuu.

3 Nyaata hundaa irraa turuun sang
booda kuduraafi fudura qofa
nyaachuu.

29 Foonii dheedhii nyaata? 1. Eyyee 2. Lakkii
30 Jaajjabinaa qamaa ni hojataa?|1. Eyyee 2. Lakkii
31 Eyyeen yoo ta ‘ee torbaanit si
‘aa meqaa hojaata
32 Hariiroo waal qunaamti salaal.eyyee 2. lakkii3.hingafatamu
qabda? (da ‘iimaani)
33 Eyyeen yoo ta ‘ee kondoomiil.eyyee 2. lakkii
fayyadamtaa?
Kutaa 6ffaalakkoftuulfaatina, dheerina, fi dhiibbadhiigaa
34 Dheerina (Seentimeetiriin) | (cm)
35 Ulfaatina qaama (kg)
(Kiiloogiramaan)
36. Maawakii (cm)
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(Seentimeeteriin)

37 Dhiibbadhiiga (mm Hg)
(miilimeetirmeerkurin)
38 Hoo’ina  qaamaa  (digriiDigrii seentigireedii

seentigireedii)

Waan hirmaattaanif guddaa galaatooma!
Guuyyaa gaafataamani:

Maqaa namaa gaafatee Maallaattoo__
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ANNEX XI: STANDARDS OPERATING PROCEDURES (SOPS)

URINE REAGENT STRIP PROCEDURE

l.

Dip the test — strip in the urine specimen. Remove the test-strip immediately and let the excess

urine drain off on a paper towel, or tap the edge of the strip.

Read the color change
Report the result according to the color chart provided by manufacturer.
Always read the test strip in good white light and ignore color developing on the test area after the

period specified as the reading time of the test.

Be careful not to wet the reagent strip excessively. So that the acid buffer from the protein area

runs into the pH area, causing an orange discoloration.

Urine Microscopy procedure

1.

2.

10.

Mix the urine specimen

Transfer about 10 ml of urine into a labeled centrifuge tube.

Centrifuge the specimen at a medium speed (from 1500 — 2000 rpm) for 3-5 minutes
Discard the supernatant by quick inversion of the tube.

Re suspend the sediment that is at the bottom of the tube, by tapping the tube by your fingers
Take the sediment by Pasteur pipette from the tube and transfer a drop into the clean and dry slide.

Apply cover slide on the urine sediment that is on the slide.
Put on the microscope and look under 10x objective of the microscope.

Then after looking through the low power objective, change the objective in to 40x objective.
Then report what you get under low power and high-power objective on the laboratory request

form of the patient.
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Procedure for stool examination using wet mount preparation

1.

Instruct the participant how to collect the stool in the labeled, clean, and dry leak proof container.

Receive the sample and check with participant Id and observe the appearance of the stool and

record it.

Place a drop of fresh physiological saline on one end of a slide and a drop of iodine on the other

end.

Using a wire loop or piece of stick, mix a small amount of specimen, about 2 mg, (matchstick

head amount) with the saline and a similar amount with the iodine.

Make smooth thin preparations.

Cover each preparation with a 22x22 cover glass.

Examine systematically the entire saline preparation for larvae, ciliates, helminthes eggs, cysts,
and oocysts. Use the 10x objective with the condenser iris closed sufficiently to give good

contrast.
Use the 40x objective to assist in the detection and identification of eggs, cysts, and oocysts.

Always examine several microscope fields with this objective before reporting No parasites

found_.

10. Use the iodine preparation to assist in the identification of cysts

11. Report the presence of larvae, ciliates, helminthes eggs, cysts, and oocysts
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Procedure of formal-ether concentration method

L.

S A T R o R 0

10.

11.

12.
13.
14.

15.

16.

Using a rod or stick, emulsify an estimated 1 g (pea-size) of stool in about 4 ml of 10%formol

water contained in a screw-cap bottle or tube.

Add a further 3—4 ml of 10% v/v formol water, cap the bottle, and mix well by shaking.

Sieve the emulsified stool, collecting the sieved suspension in a beaker.

Transfer the suspension to a conical (centrifuge) tube made of strong glass, co polymer.
Add 3-4 ml of diethyl ether or ethyl acetate.

Stopper the tube and mix for 1 minute.
With a tissue or piece of cloth wrapped around the top of the tube, loosen the stopper

(considerable pressure will have built up inside the tube).

Centrifuge immediately at 750-1,000 g (approx. 3000 rpm) for 1 minute.
using a stick or the stem of a plastic bulb pipette, loosen the layer of fecal debris from the side of

the tube
Invert the tube to discard the ether, fecal debris, and formol water. The sediment will remain.

Return the tube to its upright position and allow the fluid from the side of the tube to drain to the

bottom.

Tap the bottom of the tube to re suspend and mix the sediment.
Transfer the sediment to a slide, and cover with a cover glass.
Examine the preparation microscopically using the 10x objective with the condenser iris closed

sufficiently to give good contrast. Use the40x objective to examine small cysts and eggs.

To assist in the identification of cysts, run a small drop of iodine under the cover glass. Although
the motility of Strongyloides larvae will not be seen, the non-motile larvae can be easily

recognized.

If required, count the number of each species of egg in the entire preparation. This will give the

approximate number pergram of stool.
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TEST PROCEDURE, MATERIALS AND PRINCIPLE OF HIV TESTS

PRINCIPLE OF TEST

The chembio HIV 2 STAT-PAK employes a unique combination of a specific antibody
binding protein,which is conjugated to colloidal gold dye particles,and HIV ' antigens,
which are bound to the membrane solid phase.the sample is applied to the sample (S)
well followed by the addition of running buffer.The buffer facilitates the lateral flow of
the released product and ptomotes the binding of antibodies to the antigens.If present,the
antibodies bind to the gold conjugated antibody binding protein.in a reactive sample,the
dye conjugated-immune complex migrate on the nitrocellulose membrane and is captured

by the antigen immobilized in the TEST (T) area producing a pink /purple line.

MATERIALS PROVIDED

e 20 STAT-PAK individually pounched to test devices
e | HIV running buffer(3.5ml)

e 20 disposable Sul sample loops

e | product insert

e C(Clock or timer
PROCEDURES

1 Remove the chemboi HIV 2 STAT-PAK test devices from its pouch and place it
on a flat surface

2 Label the test devices with patient name or identification number.

3 Touch the 5ul sample loop provided to the specimen, allowing the opening of th
loop to fill the liquid.

4 Holding the sample loop vertically, touch it to the sample pad in the centerof the
SAMPLE(S) well of the devices to dispense Sul of the sample (serum, plasma and
whole blood)

5 Invert the running buffer bottle and hold it vertically over the sample well and add

3 drops of buffer slowlyin to sample well.
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6 Read the test result 15 minutes after the addttion of the running buffer.

TEST PROCEDURE, MATERIALS AND PRINCIPLE OF HBSAG TESTS
PRINCIPLE OF TESTS

The HBsAg rapid test is a lateral flow chromatographic immunoassay based on the
principle of the double antibody sandwich techniques.the membrane is precoated
with anti-HBsAg antibodis on the test line region of the test.during testing ,hepatitis
B surface antigen in the whole blood ,serum or plasma specimen reacts with the

particle coated with anti-HBsAg antibody.
MATERIALS PROVIDED

e The HBsAg test cassete containing anti-HBsAg antibody particles and anti-
HBsAg antibody coated on the membrane.

e Disposable specimen dropper

e Package inserts

e Buffer

e Centrifuge for plasma and serum

e Clock or timer
TEST PROCEDURE
1 Remove the test device from the foil pouch and use it as soon as possible

2 Place the test device on a clean and level surface. And hold the the dropper
vertically and transfer 3 drop of serum or plasma to the specimen well of the test

devices.

3 Wait for the red line to appear.the result should be read at 15 minutes.
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TEST PROCEDURE, MATERIALS AND PRINCIPLE OF HCV ANTIBODY
TESTS

PRINCIPLE

Rapid HCV antibody test employes chromatographic lateral flow devices in a
cassette format.Colloidal gold conjugated goat anti-human IGM and mouse anti-
human IgGare dried and immobilized on the fiberglass strip. HCV antigen are
immobilized at the test zone (T) and goat anti mouse IgG antibody are immobilized
at control zone (C).When the sample is added,it migrates by capillary diffusion
rehydrating the gold conjugated.if present in sample, HCV antibody will bind the
gold conjugated anti-human IgG and/or IgM forming complexes.These complexes
will continue to migrate along the strip until the Test zone(T) zone where they
captured by the HCV antigen to form a visible red line.The unbound gold conjugate
will continue to move and bind with goat anti-mouse IgG at the control zone (C)
forming a visible red line. If no antibody in the sample, only a red line is appeared at

the control zone, which indicates the validity of the test.
MATERIALS NEEDED

e Rapid HCV anit body test
e Sample buffer

¢ Instruction for use

e Centrifuge

e C(Clock or timer

TEST PROCEDURE
1 Allow the test strip and sample to reach room temperature

2 Open the pouch, take out the test strip and transfer pippet

3 Usimg the transfer pippet to draw up the sample, dispense one drop specimen to
the sample pad and wait a few seconds until the sample is completely absorved by

sample pad.

4  Add one drop sample buffer to the sample pad

5 Read sample result at 20 minutes.
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TEST PROCEDURE, MATERIALS AND PRINCIPLE OF SYPHILIS
ANTIBODY TESTS
PRINCIPLE

The syphilis rapid test is a lateral flow chromatographic immunoassay based on the
principle of the double antigen sandwich techniques.in this test syphilis recombinant
antigen is immobilized in the test line region of the strip in the test device. after the
specimen is added to the specimen well of the device. It reacts with the syphilis
recombinant antigen coated particles in the test. this mixture migrates
chromatographically along the length of the test strip and interact with the
immobilized syphilis antigen.if the specimen contain syphilis antibodies,a colored
line will appear in the test line region indicating a positive result.If the specimen
does not contain syphilis antibodies,a colored line will not appear in the test line
region, indicating a negative result.to serve as procedure control, a colored line will
always appear in the control line region,indicating that proper volume of specimen

has been added and membrane wicking has occurred.
MATERIALS NEEDED

e The syphilis Ab rapid test kits
e Specimen collection container
e Centrifuge for serum

e Disposable specimen dropper

e C(Clock or timer
TEST PROCEDURE

1 Remove the test device from the foil pouch and use it as soon as possible

2 Place the test device on a clean and level surface. And hold the the dropper
vertically and transfer 3 drops of serum or plasma to the specimen well of the test
devices.

3 Wait for the red line to appear.the result should be read at 15 minutes.
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Principle of Hematological Assay

A complete blood count (CBC) and differential was performed on the blood sample,
using Sysmex KX-21N, an automated 3-part differential hematology analyzer. The
machine automatically dilutes whole-blood sample of 50 ml in the CBC/Differential
mode, lyses and directly measures the WBC, RBC, HGB, HCT, and PLT, LYM #,
MIXED #and NEUT #. The remaining parameters are calculated or derived, MCV,
MCH, MCHC, MPV, RDW-CV and RDW-SD, and differential percentages LYM%,
MIXED%, NEUT%. The KX-21N counts and sizes red blood cells (RBC) and

platelets (PLT) using electronic resistance detection.

Its principle was impedance principle which was based on the detection and
measurement of changes in electrical resistance produced by a particle suspended in
a conductive liquid as it is drawn through a small aperture. A blood sample is diluted
in saline, which is a good conductor of electrical current. DC current is applied
between the two electrodes. Electrical resistance or impedance occurs as the cells
pass through the aperture causing a change in voltage. The change in voltage
generates a pulse. Each cell momentarily increases the electrical resistance between

two electrodes. The amplitude and size of the pulse depends on the cell volume.
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ANNEX XII: THE TABLE OF EXISTING REFERENCE INTERVAL
TABLE 5: EXISTING REFERENCE INTERVAL FOR HEMATOLOGICAL
PARAMERE FOR BOTH SEXES.

Parameter Existing reference Range | Existing reference Range for
for female male
N=117 N =124
WBC 3.1-10.3 2.6-8.8
RBC 3.2-4.6 3.6-53
HGB 9.9-13.6 11.3-15.7
HCT 30.2-42.3 32.6-47.5
MCV 78.6-102.2 80.3-103.4
MCH 25.2-34.7 26-34.4
MCHC 31.3-35.4 31.8-36.3
PLT 128-434 134-377
LYM% 15-45.8 17.5-47.9
MIX% 1.3-25.9 1.9-24.6
NEU% 43.7-77.1 38.3-69
LYM NUMB 0.9-2.8 0.8-2.7
MIX NUMB 0.1-1.6 0.1-1.5
NEU NUMB 1.6-6.9 1.2-53
RDW-CV 10.6-15.7 10.8-14.9
RDW-SD 35.3-48.9 33.4-49.2
PDW 9.4-18.1 9.8-18.0
MPV 8.5-12.4 8.1-12.4
P-LCR 14.3-44 10.7-45.0

NOTE: The age range for female was 17-66 years with a mean age of 33.4.

The age range for male was 17-72 years with a mean age of 42.2.
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