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Abstract

Introduction: Visceral leishmaniasis causes alterations of lipid metabolism and associated with
hypochlesterolemia and severe hypertriglyceridemia. Hepatic dysfunction and life threating
hepatitis is associated with visceral leishmaniasis. Kidney damage is frequently associated with
increased morbidity and mortality in visceral leishmaniasis patients. However there is no
published data on the effect of visceral leishmaniasis to kidney, liver, and lipid profiles in
Ethiopia particularly in the study area.

Objective: To assess selected clinical chemistry test alterations and associated risk factors
among visceral leishmaniasis patients attending at Kahsay Abera and Mearg Hospitals Western
Tigrai, Northern Ethiopia from November 2018 -March 2019.

Method: Institutional based comparative cross sectional study was conducted from November
2018 to March 2019 in Kahsay Abera and Mearg Hospitals, Western Tigrai, Northern Ethiopia.
A total of 100 visceral leishmaniasis patients and 100 control groups working in Kahsay Abera
and Mearg Hospitals without visceral leishmaniasis were selected by using convenient sampling
techniques. The samples were processed and analysed by Mindray 200E automated clinical
chemistry analyzer. Data was entered and analyzed using SPSS Version 23. Descrpptive
satatisticss, independent-test, binary logistic regressions were used for data analysis. P values <

0.05 were considerd as statistically significant at 95% confidence level.

Result: From 100 visceral leishmaniasis 9(9%), 10 (10%), 15(15%), 18(18%), 25(25%), 6(6%),
4(4%) and 16(16%) patients had increased level of aspartate amino transferase, alanine amino
transferase, alkaline phosphatase direct bilirubin, total bilirubin, creatinine, urea and triglyceride
respectively. The mean value serum aspartate amino transferase, alanine amino transferase,
alkaline phosphatase, total bilirubin, triglyceride were significantly higher in visceral
leishmaniasis patients than in healthy controls, but the mean value of serum urea and total

cholesterol were significantly lower in visceral leishmaniasis patients than healthy controls.

Conclusions: The finding of this study concluded that visceral leishmaniasis causes significant
alterations of clinical chemistry tests like liver and lipid profile tests.This alterations could be

contributed to the immune complex formed during infection with visceral leishmaniasis.

Keywords: Kidney function Test, lipid profile test, Liver function Test, visceral leishmaniasis



1. INTRODUCTION
1.1. Background of the study
1.1.1. Lipid profile tests

Lipids are commonly referred to as fats and used as rich source of energy and an efficient way
for the body to store excess calories. Lipids are also used as an integral part of cell membranes
and play an important structural role in cells because of their unique physical properties. Lipids
are transported by lipoproteins, namely triglycerides, phospholipids, cholesterol, and cholesteryl
esters are also the principal lipids found in cells [1].

Cholesterol is the main component of eukaryotic membranes and necessary for binding and
internalization of Leishmania parasite. It also plays an important role in the maintenance of
membrane fluidity essential for coordination of signal transduction and proper antigen presenting
cell (APC) function [2, 3]. The internalization of the L.donovani involves an interaction with the
plasma membrane of the host cell [4]. Then the parasite enters to the cell and actively extracts
cholesterol from lipid rafts, disrupting them and impairing multiple elements of immune

response including T-cell stimulation [5].

The alterations of lipoprotein level in visceral leishmaniasis (VL) patients are related to the
modulation of the immune response. The decrease in lipoproteins level may possibly affect the
immune response and the pathogenesis of the disease, since lipoproteins are related to the
production of cytokines like TNF-a, IL-6 and IL-10 [6]. Infection with VL alters the metabolism
of lipids like triglycerides by blocking the lipoprotein lipase, an enzyme responsible for cleavage
of triglyceride which leads to accumulation of triglyceride and decrease the formation of high
density lipoprotein (HDL) and low density lipoprotein(LDL) from very low density lipoprotein
(VLDL) [4].

1.1.2. Renal functions tests

Kidneys are bean shaped paired organ positioned in the posterior part of the abdomen on both
sides of the spinal column. The physiological function of the kidney is performed by three basic
proceses like glomerular filtration, tubular reabsorption, and tubular secretion. Kidney function
test includes urea, creatinine, and uric acid [7]. VL affects the kidney and causing alteration of
glomerular and tubular functions. Immune complex deposition, T cells, and adhesion molecules

activation have been shown to be important mechanisms of injury in the glomerulonephritis [8].
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Leishmania donovani produce growth factor B and interleukin10 which affects cellular immune
response and induce polyclonal B-cell activation which has been associated with kala-azar
glomerular disease [9]. Oxidative stress is major determinant of various renal diseases and

also contributes to the manifestation of glomerulonephritis [10].

1.1.3. Liver function tests

The liver is the largest internal organ of the human body and plays a critical biochemical role in
the metabolism, digestion, detoxification, and elimination of substances from the body. The liver
is unique in the sense that it is a relatively resilient organ that can regenerate cells that have been
destroyed by some short term injury or disease. However, if the liver is damaged repeatedly over
a long period of time, it may undergo irreversible changes that permanently interfere with its

essential functions [1].

Liver Function Tests (LFTs) are one of the most commonly requested screening blood tests for
the investigation of suspected liver disease, monitoring of disease activity, or simply as ‘routine’
blood analysis, it can provides information on a range of disease processes. Liver function tests
include Aspartate amino transferase (AST), Alanine amino transferase (ALT), alkaline

phosphatase (ALP), gamma glutamyltranspeptidase (GGT), and bilirubin [11].

During infection with VL the promastigotes invade the resident macrophages, Kupffer cells and
dendritic cells of the liver where they become amastigotes and replicates. During acute infection
parasite growth is uncontrolled, due to elevated transforming growth factor (TGFp) levels and
ineffective Th1l response. The resolution of the infection in the liver is attributed to the
generation of reactive nitrogen and oxygen intermediates. The development of a Th1-dominated
granulomatous response characterized by high IFNy production by CD4 T cells is associated
with VL. The parasite invade the immune system and execessive production granuloma and

reactive nitrogen and oxygen intermediates may affect the hepatic tisuees [12, 13].

1.1.4. Overview of leishmaniasis

Leishmaniasis is vector-borne protozoan infections which have a wide clinical spectrum. There
are more than 21 Leishmania species known to infect humans and they are transmitted by
approximately 30 species of phlebotomine sand flies. Leishmania parasites have two basic life

stages such as promastigote inside the invertebrate host and amastigote inside the vertebrate



host[14]. Most of Leishmania infections are zoonotic and rodents and canids are appropriate
reservoir host. From the leshimania species only two species like L. donovani and L. tropica can
maintain anthroponotic human-human cycle [15].VL was first described in 1903, by Leishman
and Donovan. It is a protozoan systemic infection which is chronic and vector-borne potentially
fatal parasitic disease caused by the Leishmania (L.) donovani/ L. infantum / L. chagasi complex
[16].

In VL, the protozoan infects the fixed and circulating phagocytic cells (macrophages and
monocytes) involved in the immune response of the patient. The flagellate promastigote form is
transformed into the non flagellate amastigote form after phagocytosis by the macrophages of the
liver, spleen, and bone marrow. The intracellular amastigote form also called the Leishman—
Donovan (LD) body is oval, 2-5 mm in length and can be identified on microscopy by the
presence of a nucleus and the extranuclear densely staining kinetoplas [17]. VL is diagnosed by
Serological tests like (rk39) in combination with clinical sign and symptoms. However, the gold
standard for diagnosis of VL is demonstration of amastigote in a tissue biopsy [18].



1.2. Statement of the problem

Visceral leishmaniasis is a severe disease which leads to 100% mortality if left untreated [19,
20]. The onset of symptoms is usually fever, general weakness, anorexia, and weight loss. It is
also manifested by hepato-splenomegaly, anemia, pallor, leukopenia, and thrombocytopenia as
well as hypergammaglobulinaemia. Later symptoms include cachexia, hepatic dysfunction with
jaundice, hypo albuminemia, and oedema [8, 21]. It is a common disease in many tropical and
subtropical regions. Anually about 200,000 to 400,000 new cases of VL was reported worldwide
and more than 90% of these VL cases were reported from six countries like Bangladesh, Brazil,
Ethiopia, India, South Sudan, and Sudan. The disease is also endemic in Eritrea, Kenya, Somalia,
and Uganda. In Ethiopia 4,000 VL cases were reported annually and 60% of cases were reported
from the main endemic areas of Humera and Metema plains in the northwest [19].

Visceral leishmaniasis causes alterations of liver function and rarely patients manifested a
severe life-threatening hepatitis [22]. VL also causes hepatic dysfunction, such as coagulation
defects, increased serum concentrations of several liver specific enzymes, and changes in the
cholesterol biosynthesis [23]. VL patients presented with enlarged liver and shows higher value
of ALT, AST and ALP [24], and the disease is also characterized by severe hypertriglyceridemia
with reduced levels of total cholesterol, LDL - cholesterol, and HDL- cholesterol in adult patient
[4]. In VL cases serum concentrations of cholesterol are inversely correlated with the density of
amastigotes in the spleen and cholesterol is significantly low in high hepatic and splenic parasite
load [25] .

The kidneyis also affected by VL and kidney involvement in chronic leishmaniasis is frequently
associated with increased morbidity and mortality. Acute kidney injury was found in a
significant proportion from VL patients. Loss of kidney function and interstitial nephritis with
glomerular changes can be seen from VL patients. Antibodies produced in response to infection
can be trapped in glomeruli by different mechanisms, such as immune complexes and leads to
cause damage to the glomerulus of the kidney [9]. Even though kala-azar nephropathy is still

poorly understood, kidney dysfunction in this disease has been reported in several studies[8].

Eventhogh different studies were performed in clinical chemistry alterations of VL patients in

different parts of the world; there is no published study in Ethiopia particularlty in the study area.



Therefore, this study was aimed to assess the selected clinical chemistry test alterations among
VL patients attending at Kahsay Abera and Mearg Hospitals.

1.3. Significance of the study

The finding of this study would have great significance to policy maker’s and health
adminstrators to implement appropriate preventive interventions on kidney and liver damages
associated with visceral leishmaniasis.This finding would also have great significance to health
profesionals and community, since it can assist in the clinical management of liver dysfunctions
and lipid disorder of visceral leishmaniasis patients.This finding will also use as reference for
other researchers.



2. LITERATURE REVIEW
2.1. Kidney function tests in visceral leishmaniasis

From a case control study conducted in Brazil, A total of 224 VL patients were included. The
main signs and symptoms at admission were fever (90.6%), splenomegaly (87.1%),
hepatomegaly (77.2%), asthenia (61.6%), anorexia (58.5%), coughing (41.5%), headache
(34.8%), abdominal pain (34.8%), diarrhea (28.6%), dyspnea (21.4%), jaundice (19.6%), and
edema (18.8%). AKI was observed in 76 Kalzar patients (33.9%) and 85.5% of these patients
were males. Out of 76 patients who developed AKI, 26 (34.2%) had serum creatinine > 1.4
mg/dL at admission. AKI patients presented higher levels of urea, creatinine, direct bilirubins,
and indirect bilirubins, as well as a higher number of WBCs. Risk factors associated with AKI
were male gender (OR = 2.2; P = 0.03), advanced age (OR = 1.05; P < 0.001), and jaundice (OR
=2.9; P = 0.002) [26].

A cross sectional study was conducted on 50 VL patients in Brazil. At admission, all VL patients
presented with daily fever, intense sweating, diarrhea, frequent vomiting, weight loss and mild
edema of lower limbs.The mean value of serum urea was significantly lower in VL cases than
healthy controls (p < 0.05). Whereas the mean value of creatinine was no statisticaly significant
difference among VL cases and healthy controls. There was no significant difference with regard

to age and gender between VL patients and healthy controls [27].

A prospective study of thirty children VL patients were studied in Rajshahi Medical College
Hospital, Bangladish. The patients’ wered diagnosed clinically as well as by laboratory findings.
All of the patients have fever and spleenoegally and hepatomegaly was reported from 24
patients. Serum urea and serum creatinine were found to be 18.0 to 35.0 mg/dl (24.7+ 13.9
mg/dl) and 0.6 to1.2mg/dl (0.87+0.13 mg/dl), respectively [28].

In Italy, one study reviewed 57 VL patients who presented initially with fever (97%),
splenomegaly (96.4%), weight loss (95.5%), pallor (93.6%), cough (89.7%), hepatomegaly
(87.2%), asthenia (83.3%), anorexia (82.9%) and vomiting (73.9%). Acute kidney injury (AKI)
was observed in 15 patients (26.3%) and death occurred in three cases and in all of them serum

creatinine was >1.3 mg/dl [8].



2.2. Liver function tests in visceral leishmaniasis

A case report conducted in Italy, a 36-year-old Italian man had fever for 15 consecutive days,
spontaneously remitting in the absence of other signs or symptoms. Two months later the patient
was hospitalized in a local hospital because of jaundice, asthenia, anorexia and over abundant
night sweats. Liver and spleen were enlarged and the following abnormalities were recorded:
AST 1339 IU/mL, ALT 951 IU/mL; total bilirubin 8.6 mg/dL (coniugated 6.3 mg/dL), serum
albumin 3.3 g/dL, serum y-globulin 4.4 g/dL with a polyclonal peak, protrombin activity 51%.
Visceral leishmaniasis was hypothesized and a 1:1024 antibody title was found. The diagnosis

was confirmed by the presence of numerous Leishmaniae in the bone marrow [29].

A cross sectional study was carried out for serological detection and liver functions of pediatric
visceral leishmaniasis (VL) in Baghdad hospitals, Irag, Liver enzymes like serum ALT, ASTand
ALP were significantly higher in VL patients (P<0.01) than in healthy controls, which its means
was (58.43IU/L + 50.303; 20.02 + 7.055), (87.3741U/L+ 53.993; 32.304+8.135) and
(238.141U/L + 157.778; 132.94+48.433) respectively [24].

From the study conducted in Khulna Medical College, Bangldesh a total of eleven kalaazar
Pediatric patients were studied. Among them 6 (55%) 4 girls and 2 boys presented with jaundice.
The patients presenting symptoms of fever, yellow discoloration of eye & urine, loss of weight,
pain in the abdomen was found in 10(91%), 6(55%), 3(27%), 3(27%) respectively. Regarding
the clinical signs, anaemia of different degree and splenomegaly was observed in 11(100%),
Hepatomegaly in 10(91%). Raised serum bilirubin was found in all the patients and SGPT was
high in 5(83%) cases [30].

From the prospective study conducted by the Department of Microbiology at India Institute of
Medical Sciences, New Delhi, a total of 114 confirmed VL cases were included in the study.
From those 112 patients had fever; 112 (98%) had splenomegaly and 107 (94%) had
hepatomegaly. Of these, 15 (13%) had jaundice at the time of presentation, 58 (51%), 37 (32%),
27 (24%), and 24 (21%) had increased levels of aspartate aminotransferase, alanine
aminotransferase, alkaline phosphatase, and bilirubin, respectively. A statistically significantly
higher number of fatal cases of VL had an increased level of AST (P =.049), alkaline
phosphatase (P = .0091), and bilirubin (P = .0049) as compared with nonfatal cases. However,
the difference in the case of ALT was not significant (P =.183) [22].



A case report conducted in New Delhi, India, the patient clinical examination showed icterus and
hepato-splenomegaly but no lymphadenopathy. The spleen tip was just palpable. The laboratory
parameters were as follows: hemoglobin 10.6 g/dL, WBC 6.5x10°/mL, platelets100x10%/mL,
total bilirubin 2.7 mg/dL, direct bilirubin 1.8 mg/dL, AST 194 IU/L, ALT 81 IU/L, ALP 356
IU/L.The case is confirmed by the demonstration of LD body in spleen [31].

From a study conducted in Bihar, India a total of 100 VL confirmed patients and 25 healthy
controls among medical students, staffs were studied. The mean value of serum bilirubin, AST,
ALT and ALP were significantly higher in VL cases than healthy controls with p<0.001[32].

A case roport conducted in Adana, Turkey, the physical examination of the patient revealed poor
general condition and hepatomegaly and splenomegaly. In admission, laboratory values revealed
pancytopenia with hemoglobin concentration of 5.8 g/dL, white blood cell count 2.8x10%/ mm®,
plateletcount 39x10°/mm?; elevated liver function tests with aspartate aminotransferase 518
IU/L, alanine aminotransferase 247 IU/L, gamma glutamyltransferase 51 mg/dLa and elevated
bilirubin levels [33].

From other study conducted by University of Khartoum, Sudan, inflammatory changes were seen
in all liver biopsy specimens both in the portal tracts and intralobularly. The portal tracts were
enlarged and contained large numbers of macrophages, lymphocytes, and occasional plasma
cells. The level of ALP, ALT, AST, GGT and lactate dehydrogenase values were significantly
higher in VL patients than healthy controls (p<0.05) [34].

2.3. Lipid profile tests in visceral leishmaniasis

From the study conducted in University of Baghdad, Iraq VL patients showed highly significant
p<0.05 increase in both triglyceride and very low density lipoprotein VLDL levels (253.55) and
(50.58) respectively in comparisons to control group (60.6) and (12) respectively. On the other
hand, patients with VL revealed a significant decrease p< 0.05 of cholesterol, low density
lipoprotein (LDL) and high density lipoprotein (HDL), (86.14), (34.33) and (25.16) respectively
in comparison to control groups (120), (63) and (47) respectively [35].



From other study conducted in brazil, 13 pre-treatment VL patients were studied and showed
significantly lower levels of total cholesterol, HDL and LDL compared to control subjects (p-
value <0.05). Prior to treatment, patients exhibited significantly higher levels of triglycerides

compared to the control subjects [4].

The study conducted in Brazil aimed at investigating the lipid profile of VL patients. Lipids were
quantified in 26 VL patients and 26 healthy controls from a VL endemic area. The patient serum
had significantly higher triglyceride and VLDL levels, and significantly lower total cholesterol,
LDL and HDL levels than the serum of healthy controls (P<0.05) [6].

From the study conducted in Brazil 15 VL confirmed patients and healthy controls were studied
and Low levels of HDL, LDL fraction, and apolipoprotein A1 were found in VL patients’ sera.
The mean level of HDL and LDL were significantly lower in VL cases than healthy controls
(p<0.05). On the other hand the mean level of VLDL was significantly higher in VL patients
than healthy controls (p< 0.05) [36].

From the case report conducted in Greece, a 36-years-old stockman with an unremarkable
medical history was admitted to clinic because of fever of 6 month duration.The patient appeared
cachectic and physical examination revealed marked hepato-splenomegaly.The patient’s
diagnosis of VL was established by bone marrow aspiration and demonstration of LD body in
the spleen. The patient is presented with marked hypocholesterolemia, mildhypertriglyceridemia,

severely decreased serum levels of HDL-cholesterol, LDLcholesterol [37].



2.4. Conceptual frame work

Socio demographic characteristics

> Age
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» Education level
» Marital status

Other risk factors

v" Duration of illness
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Figure: 1 Conceptual frame work
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3. OBJECTIVES
3.1.General objective

— To assess selected clinical chemistry alterations and associated risk factors among visceral
leishmaniasis patients attending at Kahsay Abera and Mearg Hospitals Western Tigrali,
Northern Ethiopia from November 2018 - March 2019.

3.2.Specific Objective

— To assess renal function alterations among visceral leishmaniasis patients versus controls.
— To assess liver functions alterations among visceral leishmaniasis patients versus controls.
— To assess lipid profiles alterations among visceral leishmaniasis patients versus controls.

— To identify risk factors associated with clinical chemistry test alterations among visceral
leishmaniasis patients.

4. HYPOTHESIS
Ho= There is no significance difference of clinical chemistry tests between VL patients and

control groups
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5. MATERIALS AND METHODS
5.1. Study area

This study was conducted in Kahsay Abera Hospital, Humera town and Mearg Hospital, Dansha
town, western Tigrai, Northern Ethiopia.Western zone of Tigrai is the biggest in terms of
geographic and territorial possessions that stretches along the border of Sudan in the North West,
the Amhara Adminstativeregion in the south and the Eritrea border in the north where people
live in clusters over a wide range of areas. It is one of the agriculture surplus areas in Ethiopia
known for producing sorghum and exportable products like sesame which makes it a net
contributor to the national economy. Humera is the capital city of Western Tigray located in
north western Ethiopia 984 km far from the capital city Addis Ababa. It is located at longitude
and latitude 14°18'N 36 °37'E with an elevation of 585 meters above the sea level [38].

Kahsay Abera Hospital is the district Hospitals found in Kalaazar endemic region in north
Ethiopia with close to 210 beds and an estimated 742,000catchment population. Mearg hospital
is the distric hospital found in kalaazar endemic area in Tsegede Wereda, Western Tigrai which
have an estimated 299,594 catchment population including migrant population and have 134

beds at emergency, medical, surgical, gynecology, and pediatrics wards [39].
5.2. Study Design and period

An institutional based comparative cross sectional study was employed from November 2018 to
March 2019 G.C.

5.3. Source population and study participant

5.3.1. Source Population
Case group

All VL suspected patients who were visiting Kahsay Abera and Mearg Hospitals from Novmber
2018 to March 2019 G.C.

Control group

All staff members of Kahsay Abera and Mearg Hospitals who were available during the study

period.
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5.3.2. Study participant
Case group

All VL patients confirmed at Kahsay Abera and Mearg Hospital laboratories during the study

period.
Control group

All apparently healthy staff members of Kahsay Abera and Mearg Hospitals, who were match

with cases in age and sex without having VL.

5.4.Inclusion and exclusion criteria
5.4.1. Inclusion criteria

Case group

All VL patients confirmed at Kahsay Abera and Mearg hospital laboratories during the study

period.
Control group

All apparently healthy staff members of Kahsay Abera and Mearg Hospitals, who were match
with cases in age and sex without having VL. Selection of controls was employed by physician
based on the WHO guide line for the diagnosis of VL and rk39 was used to screen the healthy

controls.

5.4.2. Exclusion criteria
Case group
VL patients who have history of any other chronic disease (kidney disease, liver disease, cancer,
HIV/AIDS, DM, hypertension TB, and malaria). Patients under treatment of anti kala-azar were

excluded from the study. Patients with habit of chronic alcohol drinking and smoking were also

excluded from the study.
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Control group

Individuals who have history of any chronic disease (kidney disease, liver disease, cancer,
HIV/AIDS, DM, hypertension TB, and malaria). Individuals with habit of chronic alcohol

drinking and smoking were also excluded from the study.

5.5. Study Variables

5.5.1. Dependent variable
= Clinical chemistry profiles

» Level of Liver function tests( ALT, AST, ALP, direct andTotal bilirubin)
> Level of Renal function tests (Urea, creatinine)
> Levels of lipid profile tests (total cholesterol, HDL-c, LDL-c and triglycerides)

5.5.2. Independent variable
» Socio demography characteristics

> Parasite load
> Duration of illness

5.6.Sample Size Determination and sampling methods
5.6.1. Sample size determination
From comparative studies conducted in Brazil and Sudan, the mean value of different clinical
chemistry tests were compared between cases and controls. The sample size was calculated by
using the mean value of creatinine from the study conducted in Brazil which gives the highest

sample size.

Table: 1 Mean and SD of kalaazar patients and control groups from Brazil and Sudan

Tests Mean £ SD of VL cases | Mean + SD of controls N(sample size)
Urea 28410 35+2.8 20

Creatinine | 0.89+0.28 0.99+0.14 77

From the study conducted in sudan

AST 159+ 121 34+ 11 8

ALT 57+ 50 12+ 6 11

ALP 234+ 221 74+ 29 10
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Sample size needed for comparing the means of two normally distributed samples is calculated
by using a two-sided test with significance level o and power 1 — 3 and we use 95% confidence
level and 80% power to calculate appropriate sample size. From the study conducted in Brazil
mean value of creatinine among VL patients and healthy controls (0.89 £ 0.28; 0.99 + 0.14) was
used to calculate sample size using the following formula:

n = (5:%+5,9)/d**(Za+ZB) > where n= desired sample size, s1= standard deviation of case group
=0.28, s2= standard deviation of control group =0.14 from previous study, Zo=1.96, Z = power
= 0.84, d= difference between two means = 0.89- 0.99= -0.01 from previous study conducted in
Brazil. n=(0.28)" + (0.14)* *(1.96+0.84)* = 76.8 round up to 77

(0.01)?

10% nonresponse rate = 0.1*77= 7.7 therefore the minimum sample size will be 77+7.7 = 85 for
each groups. Increasing sample size can give greater power to detect difference between control
and case groups. Therefore 100 case groups and 100 control groups were studied in this study
depending on time and cost.

5.6.2. Sampling method

Convenient sampling technique was employed to select study participants.

5.7. Measurement and Data collection
5.7.1. Data Collection Procedure

A semi-structured pretested and translated questionnaire was used to collect socio demographic
charactristics. Data collectors fill the questionnaire by direct interview of the study participants.

Information concerning the clinical history was obtained from clinical log sheet.

5.7.2. Laboratory Analysis
5.7.2.1. Specimen Collection, processing, and transportation

About 3-5 ml venous blood sample was collected using serum separator tube from both VL
patients and healthy controls. Serum sample was separated by centrifuge at 4000 rpm for 5
minute and the sample was stored at temperature of -20 up to -30°% in deep freezer prior to
laboratory analysis. The serum sample was transported to Adigrat general Hospital laboratory

department for clinical chemistry analysis.
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5.7.2.2. Liver Function Tests Analysis

Liver function test includes measurement of the concentration of alanine transaminase, aspartate
transaminase, alkaline phosphatase (ALP), direct bilirubin and total bilirubin in the serum. The
analysis was done by the principle of spectrophotometry for measuring the absorption spectrum
of the analyte at each wavelength.The JOURI LABS reagent and Mindray 200 E authometed
chemistry analyzer was used. All the tests were performed based on the manufactures protocol.

5.7.2.3. Renal Function Tests Analysis

Renal function test includes measurement of urea, creatinine, and uric acid. The analysis was
done by the principle of spectrophotometry for measuring the absorption spectrum of the analyte
at each wavelength. The JOURI LABS reagent and Mindray 200 E authometed chemistry
analyzer was used to measure concentration of urea and creatinine from serum. All the tests were

performed based on the manufactures protocol.

5.7.2.4. Lipid profile analysis

Lipid profile or lipid panel is a panel of blood tests that serves as an initial screening tool for
abnormalities in lipids, such as cholesterol, triglycerides, HDL and LDL. The analysis was done
by the principle of spectrophotometry for measuring the absorption spectrum of the analyte at
each wavelength. The JOURI LABS reagent and biosystem reagents and Mindray 200 E
authometed chemistry analyzer was used to measure concentration of total cholesterol,
triglyceride HDL and LDL and creatinine from serum. All the tests were performed based on the

manufactures protocol.

5.8. Data Quality Assurance
5.8.1. Pre analytical

The questionaries were pre tested on 5% of the study population one week before the actual data
collection in Sheraro town to ensure clarity, length, logical sequence and skip patterns of the
questions. Questionnaire was prepared in English and it was translated to the Tigrigna/Amharic
which is easily understandable by the study participant. Experienced laboratory personnels were
participated for proper collection, processing, and transportation of the sample. SOPs were used
strictly to ensure labeling with identification number, proper sample container, sufficient volume

and test procedures. The collected sample was allowed to clot for 20-25 minute and centrifuge
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the specimen to separate serum for analysis. The quality of the instrument, reagent expiration,
reagent volume, room temperature and sample hemolysis were checked before analysis.

5.8.2. Analytical

Both normal and pathological quality controls were analyzed before the sample analysis to
ensure the proper function, validity and reliability of the instrument. LJ chart was drawn for both
controls and interpreted based on the west guard rule to reject or to accept controls. The samples
were analyzed after both controls were accepted.

5.8.3. Post Analytical

The result was properly recorded based on sample identification number and the data is properly
handled and interpreted by the principal investigator. The laboratory result was recorded in the
log book for rechecking. A clear and neat test result was reported to investigator for analysis.

5.9. Data Analysis and Interpretation

SPSS (Statistical package for social science) software was used to analyze the obtained data. The
data was entered in to SPSS version 23 software and analyzed accordingly. Descriptive statistics
was used and the descriptive data was expressed in number and percentage in the form of tables
and figures. Binary logistic regression were used to check the significant association of clinical
features and risk factors with abnormal values of clinical chemistry tests. Independet student t-
test was used to compare the mean difference of VL cases and control groups. The P value <

0.05 with coresponding 95% confidence interval was considered as significant association.

5.10. Operational Definition

Liver function Tests- are groups of blood tests that useful in the evaluation and management of
patients with hepatic dysfunction. Commonly used tests to check liver function are the alanine
transaminase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), albumin,
and bilirubin tests.

Renal Function Tests- are groups of blood tests that useful in the evaluation and management of

patients with kidney dysfunction. Some of blood tests are urea, creatinine, and uric acid

Lipid profile test- are group of tests include total cholesterol, triglyceride, HDL-C, LDL-C,
VLDL-C and other Apo lipoproteins.
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Clinical chemistry alterations- it is the alteration of different tests includes RFT, LFT and

Lipid profiles)
Cases - are individuals who have visceral leishmaniasis

Controls - are individuals who are apparently healthy and unlikely to share visceral

leishmaniasis.

Chronic disease — is a human health condition or disease that is long lasting in its effect which
includes hypertension, heart disease, kidney disease, liver disease, HIV/AIDS, cancer, diabetic

mellitus e.t.c.

Normal- is the test value lies with in the established reference ranges
Low — is the value of the test lies below the established reference ranges
High — is the value of the test lies above the established reference ranges

5.11. Ethical Consideration

Ethical clearance was obtained from research and ethics committee of department of Medical
Laboratory Science, Addis Ababa University. Further permission was also obtained from Tigray
Regional Health Bureau and from Administrators of Kahsay Abera and Mearg hospitals. Before
starting data and specimen collection, an informed written consent and assent was obtained from
study participant by explaining the purpose of the study. Participants were respected for
voluntary participation with adequate information and the confidentiality of any information
obtained from participant was respected by using unique codes for the samples and results.
Cooperation letter was obtained from Adigrat General Hospital to perform the clinical chemistry

tests.
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7. RESULT
7.1. Socio demographic Characteristics of study participants

This study included 100 VL confirmed patients (91 of them were males) and 100 healthy control
groups (90 of them were males). The mean age = SD of VL patients and healthy controls were
27.98 + 9.634 years (range 15-54 years) and 27.64 = 4.758 years (range 17-41 vyears)
respectively. About 49% of VL cases and 55% of healthy controls were single. Around 51% of
VL cases were primary school and 85% of healthy controls were diploma and above (Table 2).

Table 2: Socio-demographic characteristics of visceral leishmaniasis patients and healthy
controls in Western Tigrai, Northern Ethiopia November 2018 to April 2019 (n=200)

Socio demography VL cases (n=100) | Control groups (n=100) | P- value
Gender

Male n (%) 91(91%) 90(90%) 0.809

Female n (%) 9(9%) 10(10%)
Age in year n (%)

15-20 28 4

21-25 20 31

26-30 23 42

31-35 9 15
>35 20 8

Mean +SD 27.98+9.634 27.64+4.758 0.752

Marital status

Single n (%) 49 55

Married n (%) 37 42

Divorced n (%) 13 3

Widowed n (%) 1 0
Educational status

Illiterate 29 0

Primary 51 0

Secondary 20 15

Diploma and above 0 85
Occupation

Student 15 0

Farmer 24 0

Daily labour 60 0

Merchant 1 0

Government employee 0 100
Residence

Urban 6 100

Rural 94 0
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7.2. Clinical features of visceral leishmaniasis patients

The main clinical symptoms and signs presented at the initial evaluation of VL cases were: fever
(100%), splenomegaly (100%), general weakness (85%), skin mucosal pallor (72%), bleeding
(67%), weight loss (65%), anorexia (52%) and hepatomegaly (36%) (Table 3).

Table 3: The frequency of clinical features of visceral leishmaniasis patients in Western Tigrai,
Northern Ethiopia November2018 to April 2019(n=100)

Sign and symptom No (%)
Splenomegaly 100
Hepatomegaly 36
Fever 100
Weight loss 65
Jaundice 21
Skin mucosal pallor 72
Diarrhea 15
Anorexia 52
Abdominal pain 17
General weakness 85
Bleeding 67

7.2.1.  Abnormal clinical chemistry test result of visceral leishmaniasis patients

From 100 VL cases an increased level of serum AST, ALT, ALP, direct bilirubin, total bilirubin,
creatinine, urea and triglyceride was found in 9(9%), 10 (10%), 15(15%), 18(18%), 25(25%)
,6(6%), 4(4%) and 16(16%) VL cases respectively; meanwhile a decreased serum urea,
cholesterol and HDL-C has been reported from 33(33%), 35(35%) and 20(20%) VL cases

respectively. LDL-C was lies with in the refrence ranges in all VL patients.

7.2.2. Clinical features of VL and abnormal clinical chemistry test results

An increased value of AST was significantly associated with hepatomegaly (AOR=10.7) and
jaundice (AOR=5.4) with p<0.05. VL patients with hepatomegaly would have 10.7 times more
likely to have higher AST. VL patients with jaundice would have 5.4 times more likely to have
higher AST. The increased value of total bilirubin was significantly associated with jaundice
with (AOR= 12.2, p<0.001. VL patients with jaundice would have 12.2 times more likely to
have higher total bilirubin. Similarly the increased value of triglyceride was singnificantly

associated with skin mucosal pallor with (AOR=0.2, p<0.05). VL patients with skin pallar would
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have 0.8 times less likely to have higher triglyceride. However there was no statistical significant

association of AST, total bilirubin, and triglyceride with gender, age, parasite load and duration
of illness with p>0.05 (Table 4-6).

Table 4: The association of AST with clinical features of VL in Western Tigrai, Northern

Ethiopia November2018 to April 2019(n=100

Factors Aspartate aminotransferase
N(n) H(n) P-value | COR(95% CI) AOR(95% CI)

Hepatomegaly | YES 28 8 0.035 0.17(0.4-0.74) 10.7(1.2-19.72)
No 63 1 1 1 1

Jaundice Yes 15 6 0.002 10.1(0.99-45) 5.44(1.81-29)
No 76 3 1 1 1

Diarrhea Yes 11 4 0.307 0.17(0.4-0.74) 4.9(0.23-102)
No 80 5 1 1 1

Abdominal Yes 13 4 0.74 0.2(0.049-0.88) 0.59(0.27-13.3

pain No 78 5 1 1 1

Weight loss Yes 59 6 0.36 0.91(0.22-3.9) 0.31(0.03-3.8)
No 32 3 1 1 1

Skin pallor Yes 66 6 0.234 1.3(0.3-5.6) 0.14(0.006-3.5
No 25 3 1 1 1

Bleeding Yes 60 7 0.47 0.55(0.1-2.8) 3.5(0.09-13.7)
No 31 2 1 1 1

Gender Male |83 8 0.8 1.3(0.14-11.7) 1.18(0.06-23.1
female | 8 1 1 1 1

Age category 15-20 | 24 4 1 1 1
21-25 |18 2 0.37 0.66(.11-4.0) 0.27(0.02-4.6)
26-30 |21 2 0.54 0.57(0.09-3.4) 0.55(0.05-6.4)
31-35 |9 0 0.42 1.3(0.6-4.2) 0.27(0.01-6.3)
>35 19 1 0.3 0.31(0.03-3.0) 2.1(0.76-8.9)

P. load +1 12 1 1 1 1
+2 41 3 0.9 0.8(0.08-9.2) 1.02(0.01-8.8)
+3 35 5 0.601 1.7(0.18-16) 1.45(0.02-11.8
>+4 3 0 0.9 2.1(0.24-8.5) 2.21(0.34-9.3)

AST- Aspartate amino transaminase, P.load- parasite loadCOR- crude odds ratio, AOR-adjusted odds

ratio, N-normal value, H- high value, P- p-value
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Table 5: The association of total bilirubin with clinical features of VL in Western Tigrali,

Northern Ethiopia November2018 to April 2019(n=100)

Factors Total bilirubin
N(n) H(n) P-value | COR(95% CI) | AOR(95% CI)

Hepatomegaly | YES 28 8 0.53 0.79(0.3-2) 0.68(0.005-1.0)
No 47 17 1 1 1

Jaundice Yes 7 14 0.001 0.08(0.03-0.24) | 12.2(3.89-38)
No 68 11 1 1 1

Diarrhea Yes 11 4 0.185 0.9(0.26-3.10) 16.4(0.26-10.37)
No 64 21 1 1 1

Abdominal Yes 13 4 0.10 1.1(0.3-3.7) 0.035(0.001-1.96)

pain No 62 21 1 1 1

Weight loss Yes 49 16 0.80 1.0(0.4-2.7) 0.82(0.18-3.7)
No 26 9 1 1 1

Skin pallor Yes 52 20 0.3 0.56(0.19-17) 0.81(0.17-3.8)
No 23 5 1 1 1

Bleeding Yes 48 19 0.36 0.5(0.2-1.5) 1.9(0.4-9.6)
No 27 6 1 1 1

Gender Male | 69 22 0.37 1.5(0.3-6.8) 2.75(0.3-25)
female | 6 3 1 1 1

Age category | 15-20 |17 11 1 1 1
21-25 |19 1 0.07 1.5(0.4-5.1) 0.67(0.71-2.9)
26-30 |19 4 0.8 0.12(0.02-1.1) | 0.18(0.03-1.3)
31-35 |6 3 0.70 0.5(1.1-2.1) 1.0(0.1-10)
>35 14 6 0.5 1.2(0.2-6.3) 0.52(0.08-3.5)

P. load +1 11 2 1 1 1
+2 34 10 0.78 2.9(.22-9.7) 0.73(0.085-6.3)
+3 27 13 0.54 4.7(.13-5.8) 1.67(0.78-12.1)
>+4 3 0 0.65 7.7(.8-8.7) 1.41(0.42-6.3)

P.load- parasite load, COR- crude odds ratio, AOR- adjusted odds ratio, Cl- confidence interval

N-normal value, H- high value, P- p-value
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Table 6: The association of triglyceride with clinical features of VL in Western Tigrai, Northern
Ethiopia November2018 to April 2019(n=100)

Factors Triglyceride
N(n) | H(n) | P-value | COR(95% CI) AOR(95% CI)

Hepatomegaly YES 32 4 0.32 0.54(0.16-1.6) 1.0(0.19-5.2)
No 52 12 1 1 1

Jaundice Yes 20 1 0.14 4.6(0.6-37.1) 0.105(0.005-2.4)
No 64 15 1 1 1

Diarrhea Yes 15 0 0.9 3.7(0.1-7.6) 2.1(0.74-3.4)
No 69 16 1 1 1

Abdominal pain | Yes 16 1 0.23 3.5(0.4-28) 5.6(0.15-20.8)
No 68 15 1 1 1

Weight loss Yes 54 11 0.70 0.8(0.26-2.6) 1.0(0.25-4.1)
No 30 5 1 1 1

Skin pallor Yes 64 8 0.03 3.2(1-9.6) 0.2(0.041-0.97)
No 20 8 1 1 1

Bleeding Yes 56 11 0.22 0.9(0.2-2.8) 2.7(0.6-12.5)
No 28 5 1 1 1

Gender Male 76 15 0.88 0.63(0.07-5.4) 0.83(0.077-9)
female | 8 1 1 1 1

Age category 15-20 25 3 1 1 1
21-25 |18 2 0.85 0.36(0.07-1.7) 0.8(0.09-7.5)
26-30 |18 5 0.9 0.33(0.05-1.9) 1.1(0.17-6.8)
31-35 |8 1 0.9 0.8(0.2-3.4) 1.2(0.07-19.3)
>35 15 5 0.54 0.37(.04-3.8) 1.8(0.26-13)

P. load +1 10 3 1 1 1
+2 38 6 0.15 4.8(0.7-8.6) 0.25(0.04-1.6)
+3 33 7 0.77 2.5(0.47-6.4) 0.75(0.1-5.1)
>+4 3 0 0.45 3.4(0.26-7.4) 0.88(0.11-5.6)

P.load - parasite load, COR- crude odds ratio, AOR- adjusted odds ratio, Cl -confidence interval, N-

normal value, H- high value, P- p-value
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7.3. Comparison of clinical chemistry tests among VL cases and healthy controls

Liver enzymes like ALT, AST, ALP and total bilirubin were significantly higher in VL patients
than in healthy controls with means £ SD was (25.3 £ 19.3 versus 17.58 £ 6.38, p<0.001), (28.34
+ 29.17 versus 19.09 = 7.94, p=0,003), (95.3 £ 60 versus 76.02 £ 19.22, p=0.002) and (0.759 +
0.413 versus 0.62 £ 0.23 ,p=0.004) respectively. Similarly the mean value of serum triglyceride
was significantly higher among VL patients compared to healthy controls (146.36 + 63.64 versus
111.46 * 33.3, p<0.001).

The mean value of serum urea and total cholesterol was significantly lower in VL patients than
healthy controls (23.11+10.72 versus 29.19 + 9.32, p<0.001) and (130.37 £ 36.69 versus 145.1+
20.07, p=0.001) respectively (Table 7).

Table 7: Comparison of clinical chemistry tests among VL cases and healthy controls in
Western Tigrai, Northern Ethiopia, November 2018 to April, 2019 (n=200)

Parameter VL cases(n=100) | Healthy Controls(n=100) | p-value
Mean +SD Mean +SD
ALT U/L 25.3+19.3 17.58+6.38 0.001
AST U/L 28.34+29.17 19.09+7.94 0.003
ALP U/L 95.3+60 76.02+19.22 0.002
Total Blir (md/dL) | 0.759+0.413 0.62+0.23 0.004
Direct Blir md/dL) 0.19+0.079 0.186+0.056 0.592
Urea md/DI 23.11+10.72 29.19+9.32 0.001
Creatinine mg/dL 0.806+0.25 0.82+0.18 0.651
Total CHO 130.37+36.69 145.1+20.07 0.001
Triglyceride 146.36+63.64 111.46+33.3 0.001
HDL 45.97+10.24 48.11+6.2 0.075
LDL 78.14+18.24 75.21+13.82 0.202

SD- Standard deviation, ALT-Alanine amino transaminase, AST- Aspartate amino transaminase, ALP-

Alkaline phosphatase, Bilr- bilirubin, CHO- cholesterol, HDL- high density lipoprotein and LDL- low

density lipoprotein.

e Independent-t —test was used for comparison and P- value < 0.05 is considered as statistical

significant.




8. DISCUSSIONS

Visceral leishmaniasis causes derangement of liver functions and rarely VL patients also can
present with severe life-threatening hepatitis [22]. L. donovani causes lipid profile changes and

affect the kidney which leads to alteration of glomerular and tubular functions [4, 8].

According to this study visceral leishmaniasis has significant effect on the function of liver and
lipid profiles changes in VL patients in comparison to healthy controls. The mean value of ALT,
AST, ALP, total bilirubin and triglyceride were significantly higher in leishmaniasis patients
than in healthy controls. The mean value of serum urea and total cholesterol was significantly
lower in VL patients than healthy controls. However there was no statistical significant effect of
kalaazar on the mean of direct bilirubin, creatinine, HDL and LDL.

In the present study the mean of serum ALT, AST and ALP were significantly higher in VL
cases than healthy controls. This finding is in line with the previous study conducted in Sudan,
Iraq and India [22, 24, 32, 34] which reported significantly higher value of AST, ALT and ALP
in VL patients. Furthermore, different case reports support the present study and reported liver
dysfunction with raised value of serum AST, ALT and bilirubin from VL patients [29, 31, 33,
40-42]. Similarly a studies conducted in India and Bangladesh reported abnormaly high liver
inflammatory enzymes like ALT, AST, ALP in VL patients [22, 30]. This may be attributed to
the levels of particular circulating cytokines during the inflammatory processes observed in
active VL disease could be a determinant and consequence of severe liver disease [42]. The liver
function alteration may be due to hepatomegaly and the generation of immune complex in VL
patients. The production of reactive oxygen species from the activated macrophage may also

contributes to the alterations of liver function [13].

The mean value of direct bilirubin and serum total bilirubin showed slight increment in VL cases
than controls. However, only mean value of total bilirubin was significantly higher in VL
patients compared to healthy controls. This finding is in line with the study conducted in Bihar,
India [32] which shows that serum bilirubin was significantly higher in VL cases than in healthy
controls. In addition different case reports conducted in India, Turkey and also a cohort study
conducted in Brazil showed that elevated total and direct bilirubin in VL patients [31, 33, 43].
This may attribute to hemolysis of red blood cells and sequestration and destruction of red blood

cells (RBC) in enlarged spleen of VL patients [17].
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The mean of Serum Triglyceride was significantly higher and serum total cholesterol was
significantly lower among VL patients compared to healthy controls. These results are in
agreement with studies conducted in Iraq, Brazil and Greece [4, 6, 35]. A case report conducted
in Greece and other study conducted in California were reported decreased serum cholesterol
levels, severe hypocholesterolemia, mildhypertriglyceridemia from VL patients [3, 37]. This
lipid alteration may be due to extraction of membrane cholesterol by L. donovani and the
changes in the levels of lipoproteins may be directly related to the modulation of the immune
response [5]. Endothelial lipoprotein lipase, an enzyme responsible for cleavage of triglyceride
may be impaired in patients with VL. This can be decreasing the metabolism of triglyceride
which leaads to increased triglyceride and decrease the formation of HDL and LDL from VLDL
[4, 6].

There is no significant difference on the mean of HDL and LDL among VL cases and healthy
controls. In contrast different studies conducted in Irag, Greece and Brazil reported significantly
low value of serum HDL and LDL among VL patients than controls [4-6, 35-37]. This difference

may be due to genetic variabilities, diet effect, temperatures, seasonal variation.

The mean value of serum creatinine has no significant difference among VL patients and healthy
controls. This finding is in line with another study conducted in Brazil which reported no
significant difference of creatinine level between VL cases and controls [27]. Whereas serum
urea was significantly lower in VL cases compared to the healthy controls. This finding is in
agreement with study conducted in Brazil [27]. This significantly decreased urea may be

attributed to low protein diet and reduced production in the liver.

In the present study assessed the effect of gender, age, and parasite load on clinical chemistry test
alterations of VL patients. The abnormal value of AST, total bilirubin, and triglyceride has no
significant association with gender, age, parasite load in the present study. This finding is not in
agreement with the study conducted in Baghdad, Irag which reported significant association of
gender, and age with AST and serum bilirubin [32].This discordant may be attributed to genetic

variablities and environmental factos like temperature, diet, altitude and climatic changes.
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The present study also assesed the association of clinical features of VL with the alteration of
clinical chemistry tests. The value of AST was significantly associated with hepatomegaly and
jaundice. This may be attributed to the over growth of the parasite in the liver which results
abnormal morphology and altered functions [34]. The value of total bilirubin was also
significantly associated with Jaundice. This may be attributed to immune complex mediated

RBC hemolysis and sequestration of spleen [17].
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9. STRENGTHENS AND LIMITATIONS OF THE STUDY
9.1.Strengthens of the Study

Up to the knowledge of principal investigator and advisors this study is the first in Ethiopia and
it provides baseline information for further study and policy makers. Control individuals were
screened clinically by physician and by rK39 test kit in the laboratory. All VL cases and healthy

controls were diagnosed for malaria.

9.2.Limitations of the Study

Different tests like electrolyte, GFR, uric acid, protein, aloumin and endocrine tests were not

done in this study due to lack of budjet and time.

The literatures for this study were limited and this makes difficult to discuss our result with other

findings.
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10. CONCLUSIONS

Visceral leishmaniasis patients showed significant alterations of liver function tests and lipid
profile tests compared to healthy controls. This may indicates that VL is the determinant factor
for developing of liver and lipid disorders. Eventhough the renal function tests shows slightly
increased in VL patients than controls, there was no statistical difference between VL caeses and
healthy controls. The clinical chemistry tests like AST, total bilirubin, and triglyceride were

significantly associated with the main clinical features like hepatomegaly and jaundice.
11. RECOMMENDATIONS

» It will be better if health profesionals and stake holders use clinical chemistry tests for
management of liver dysfunction and lipid disorders of VL patients from endemic areas
to prevent the complications of the disease.

» Large scale Cohort study is recommended to study the effect of visceral leishmaniasis on
different organs of the body to build a comprehensive picture on the risk of VL.
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13. ANNEXS
13.1. Annex I: Participants’ information sheet
A. English version

Title of the project: Assessment of potential clinical chemistry biomarker for the diagnosis of
Kalazaar in Kahsay Abera and Mearg Hospital, Western Tigray, North Ethiopia

Principal investigator: Brhane Tesfanchal G/gergis (BSC, MSC candidate)

Introduction

Dear study participants you are invited to participate in the study on the clinical and chemistry
profile of kalazaar patients in Kahsay Abera Hospital, Tigray Region, Northern Ethiopia. This
study is approved by Addis Ababa University Department of Medical Laboratory Science
research ethics committee. You are voluntarily participating in this study and you have a full
right to stop participation if you have something uncomfortable.

Purpose of the study. The main objective of the study is to assess clinical and chemistry profile
of kalazaar patients attending Kahsay Abera Hospital, Tigray Region, Northern Ethiopia.
Duration: the duration of this study depend on the availability of study subjects and it may takes
3-5 months.

Associated risk with the study: during sample collection from your vein, there is minor pain or
discomfort. The sample is collected by the experienced laboratory personnel and the risk is
minimizing as well.

Procedure of the study

If you are agreed to participate in this study, you will give about 3-4 venous blood for clinical
chemistry analysis.

Expected Benefit: Dear participants you will have a good benefit from this study because this
study assess your liver function, kidney function and lipid profile changes. No payment is
requested for the clinical chemistry tests and you will know your health status early. If your
result shows any abnormalities of clinical chemistry tests, you will manage and treated early.
Confidentiality:

The confidentiality of your information and laboratory results are respected strictly. A unique
identification number is given to you and your name will not be written in the form and the result

of laboratory tests could only be accessed by the researcher.
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Agreement
Dear participant, you have read all the information described above and you will request to put
your signature to indicate your agreement to participate in the study.

Participant name

Date sign

If you have any question please contact the following address:
Principal Investigator: Brhane Tesfanchal Gebregergis (BSc, MSc candidate)
Mobile Phone: +251949604754

Email: birhanetesfanchal@gmail.com

B. Ambharic version

ATAFLPTF 028 PP N18

PG+ CAN: NNAAL ANG PATHA PTYTT PHARHE ha™a9F AL PAA LhA NaRN+s FoCans.
T Mgt

PABAM NI NCYT +N&TTFRA 1NICN

Phgar fge: K8 N ANN RLACAT PUNTRET § MG ARTIN DAS PhNIRT ANG$2 +9RUCT
Nee

e f:0+NNG PG+ +AFL NNAAL KN4 PATHA POOTT PhARHC Ma™a3y AL
PR L/Im. PAALNA NTN+s JoCaRs MG AMA+E +INHA =2U T+ N A8A ANN
RINCAt  ANGTC FIRUCT N&A PRTFT PAIIRINC Nt PRE$PM. MG+ dBPTy aR)AR
ATDEAY = NHU MG aPA+E a4 Na>k NACNP &2LATT PHAPAL+ NARUPE NTYYE D-9P
AATE N PARL/ M dop AONFPY PHMND JMD-::

PGk PT AAM:- NhAAL AN PNTHA PTRTTF PhARHC AT™a3F AR PAALNA Nain+e
PG T KL TOCE

PHGE LH: PG+ TH NIRTTTM. PARHC NAHET NHY PR.MAY AU N3 ANN 4 OC ADNE
B AA:

haq+ 2C +PLH PP m 8% PLI™ TG N ADNF D&+ T°T9° AT Phé FoIC
ALIMIRPEID = 41C Y LI° AMNE AOMIE PYARIR Nt A PANTA £FAQ = PPI° 917
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Fae MY AANAN ATRL NAFO NATPL NATLMLNGT ANEALDT MNP ACTRE
NAT.MA L PUARID Nag % K LP P

NG+ P P17+ P IR :PA 2190 A&P PENT § AT FRCARE PRCIA=TIC NA NEDTT
UnRT BAFTPAx

hChAP PPF1Tm. a8 AT MAMLPIk: PACH N9° NHU PMEP AL ALMPNIe:
NteTLT® POAMT dB28 AT NAM-TID BI° AL PR LL1M- PRCARL MMt NHNAAYT
8L Orgh, ATRTLMA AT TNDERTE PHMNP ATLTUT ALITMAUT::

NHU DT+ AL PAPTT D PE N N+AT ALEA NMITD-9° AMPI° LFAA:
PARAM® D9 NCYT  HN&IFAA 1NZICTIN DAR: +251924327946  Email:

birhanetesfanchal@gmail.com

AMNLPF 1) 2/C AN DAL NAN: +251-911699710 Email: mistire08 @gmail.com

C. Tigrigna version

TR 5oL fige: NCYT +N4I1FAA 7NLICN

T2 FhA A9°: A8N ANN RLACA L P05TT ANIRT ARTINT DAL 52 ARIRT ANG-F¢ FIUC
N&A,

T2+ ™50t CAN:- A NUAL AN PNTHA HCNM T8 NARHC Ad™aR7 2 hante
gRCang. IRNCT TRRGT07

@A+®: HHNNE() TEH &19T +AFLMF AT T& A&N ANN RIACNE DOTT ANTRTT ALTN
NAE T8 ANTRT ANLFHE FIRUCE A&A NTNHCH £94 +IRYEL AP=TNTR @B TNT AN
hUNL AN PNTFA HCNM T2 NARHC AT™7Y 92 NMATe FPCAReE IR9NCT FRRTOT
AN HNA & aedele aRgqot oG +AFE TATF +9 8 qRIR AAM.:

T2+ mEToHt PT GAM:- AN NUAL AN PNTFHA HCNM T2 hARHC hd>ayy g8
NNt s gRCans. gRoNCTy JReEAMT:
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At 19T HheLA APY : 924 &1%F APY HRNAY NFI° TZANID T8 NARHC >t
ATTN@Y NN 3 AAN 4 @CAh NDNE LRAL AR:

$L9° A%GN At K1%GF: HHNN4 (&) T2H &19T +AFL/T AHT® HNOM TRH &TAT 9°N
+ &k AT &PLT ATEAC NLFIR YH, &7%F Hh@Y hN 3 AAN 5 T.A Hh@y 29
NTOALATD A T

Nt 50t +FhH HOA AONTY:- T9°CE Hh@T RF° AN HUNA APY FRF9°
925t HN&A 8792 APIMIRIR T 19C 17 £I° Al HO-NLA APT H+OAT T8 °ATIIR N b+
AUAL NAA AR: BTY SATCNC L9° FTPANAN ATRE NHAPI® NG LT NA HICLMT
AEAR HPY m19ET NAHD-NE T2 PAhTIR ATRoF ARUNT:

NNt ET0+ HZANP DPa: AH AOH5O+ T MA+CH &4 aRan/d §hg hgo ok
MY ANH, @HFO+ NIPNFLI® HLANP T8 1IHN méaq PAN ATHHEYAP NN+

my5ot NHChN -6AF 17 +MPT, AGIR: 1t aH50+ NN H+H@NL £9° HChN O-6AT
N9 &L AN ACTR: N+DAT, AN+ T8 BI° @A F AD-M, ATHYALP T°h AHLI® The-htT
TAIRCARET LONC AR

T2 /hhIog a8 R NIPAME PhAM HIPANT : ANH &T%F NA §R9° ML §+7 TANN
HhY G L27% aBZ8AF NTAML NI® WhHANIR 1§AM: TH, RGOt A AT Hie §F9°/+7 aoyyt
HIAR Trhk @OL8AF N MAPC ATPLE AT:N+DAN, At FUMNT L9° hy dBZ8AF hN+
RI%F MR, AR IMPaDAT::

hN+t @656+ NATRED:- ANt 850+ TONF& NTFIR/+T &PLEIT HHIPNL+ DR
A1) T9ANA TPRLOT HRLARP T HEIRGPAN RAAA/A AP9R/P: ANH, AP8T 0+ HAPIR/MT
MY CRET AN HDY BT 9l N/ BAAA/AS

YDA, ANGF THI® HNOM AL GA RMpam:

TL aAqga e (9o NCYY +N4IFhA TNLICN °NLA: 0949604754 A T34
birhanetesfanchal@gmail.com

RMhCt 1) A/CTNDZ @AL NAN: +251-911699710 Email: mistire08 @gmail.com
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13.2. Annex II: Consent Form (adult study participants) —
A. English version

Principal investigator: Brhane Tesfanchal (BSC,MSC candidate)

Research title: Assessment of potential clinical chemistry biomarker for the diagnosis of
Kalazaar in Kahsay Abera and Mearg Hospital Western Tigray, Northern Ethiopia.

| have read, or have had this document read to me in a language that I understand, and |
understand the purposes, procedures and risks of this research project as described within it. |
understand that at any time | may withdraw from this study without giving a reason. | know that
no special payment for being participating in the study. I freely agree to participate in this study,
as described. I understand that | was given a signed copy of this document to keep.

Name of participant. Age Address Signature Date
Interviewer’s name Signature
Principal investigator Name Signature

B. Ambharic version
PEPLATT ML IR, X

PG+ CAN: NNAAL ANG- PATFA PTLT T PHARHC ha™a9F AL PAA LhA haan+ds FoCans.
OTE

PARAM® 9™ NCYT +N&ITFRA 127070

Phgar fge: K8 N ANN RLACAT PUNYRE § MG ARTIN DAS PhNIRT ANG$4 F9RUCT
N

R NHU NFTF PHIARML NHU MG +AFE ATRPY NOAY PG+ SAMPT AALCTFF Peran
UrFPF N14& NAZ8FT ATRUI° e+ +AF4L1F L PLYAET NIIFmo™ 4
PARINMIL AONETY NARL IR G

AAHU NG+ +AFE RULT NLCTP APLI1hNh 2UTT N®NT NG+ AhA+ PaRTA
NIEFT NN P+L8UT NG+ NTRIFMI® I &AT ATRIAN NDNT 10, PP UNTRTPFHT
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ATHPT A AT2MF14 S NTRART 1@ ATHU ARZEPTF UhAd NN NIRLSM R7% P+IARAT
@MUY NECTIP A IMAL:
PtAFL O D D e

NA TNNCP ATPATITAL!

C. Tigrigna version

TR 5oL fige: NCYT +N4I1FAA 7NLICN

T2 FhaA fi9°: K81 ANN RLACA T MOTT ARTPT ARTINT DAL T8 AhTPT ANG-F¢ TIPUC
N&A,

T2+ ™50t CAN:- AN NUAL AN PNTHA HCNM T8 NARHC AT™a97 2 hante
goCang. gRaNCT IRRGT07

A1 ANH, bt HIAR HLP &Tot +AF4L F9°07T ATTHERNT ATPAN §2H 79T HEAR
17¢F NIPC/A AT NNH &79T AH, PNF& AN HhT 2% AP IR HYd NIRC1IRL
AR=NAH, ANH, RT%F +AF4L 9oNTL NLLTMEL PLIK=AHTD IR ABLRAF ;T NHINA
NHEL AL RTER HHIARAL TPRFIR NLLME P& I8

NN E AP LTV IE 1. Ve —— L, E—— TR p—

N AP N VAN TN o o [ S — AL, [— 0% e —
NA H+ANNEYL PEIPAL!
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13.3. Annex I11: Parental consent form
A. English version

I parent, after being fully informed about the purpose of this study on

the assessment of potential clinical chemistry biomarker for the diagnosis of Kalazaar in Kahsay
Abera and Mearg Hospital Western Tigray Northern Ethiopia. I, the undersigned, have been told
about this research. | have been informed there is no harm related to giving specimen. | have
been informed that other people will not know my child results as it coded with number rather
than writing name. | understand that there may be no benefit to me personally apart from clinical
service | get from these results. | have been encouraged to ask questions and have had my
questions answered. | have been told that participation in this study is voluntary and I may refuse
to be in the study. I know my participation will also be approved by my child. By signing below

| agree to let my child to participate in this research study.

Name of parent signw Day/month//year/
Witness (Illiterate) - Day/ nio nth//year
Name of the researcher Signature Day//montrlllyear
B. Amharic version
PATRIRTT APMPLP P&
O PAS, ANFTIT, AT PHUY MTF AATY NMA +8FAU:

Pmg+ CON NNANL AN PNTHA PATT PhARHC A9 AL PRA LA RN+ FoCaRe. §
TEENMDG+ AL, ATRATE JoCend- PAL CURY 191054 §0™G OAME JoI90 hLY5%T
8% AB AR ATRAAR +191CFA: NG+ MPFIC PAE, (ZEPT NADC NATLPH NAA
AM HYE ATRMLFDP +LEFAU: ND Mk NTITAM PUNTPT ATATF NPC AA AL, N4
PaRPTTM. MBPIR ATRAA +LEFAU: MPE ATEMESP 024 +ADTH A PLPEIR Ne JRAR
R FAL: PAE, NG+ ARA+& NAL AT NF ATRUT AT NDT+RI® AATRA+E JOII0 A L1
+60F NAE AL ATLMPANFA +Z&FAU: NNHU NAIC PAL, NG+ d-AD AdPh+F PAY
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PMAE. hA8B1 2L ATLM PNL A +Z & FAU: NAL &PLEI1T AE NS+ ATLMA+E hHU

Nt NECTR AL ITMAU::

P D
A G
PRI NT® 4Cm
.............................. PP
NA FNNCP AAPAITAU!

C. Tigrigna version

T &FLETTT A0 219 P,
Ly B et T2 MARLL APAGA AYFHNMY T2H &1%F 3ATH +28 A AANR: AN UNE

AN PNTFHA AT AN MEGC PATHA HCNM T2 NARHC Admaqt 92 AALhA hahte

goCans. FR&AMT FRZT07T NHNA CAN RALL NT® HATE/TA+TE At £4PT T+8 IR HNhY

174 L/10¢ 1L AMe/AA:G ARG gRY ) A) MALL FPTIIR G857 A%IC TR HEANA +1141 Ade:HNY

L7t aBZ8AF NMAMC NT° ATAHP ARLT 28 A AAN: NNH, OLTAT MRA NAA FRI90

927t mPa 9o HELNN ALY +48 A AAN:TE MALL ANH, 19T PNF& NTHL 2APT

HRAT N9° HhIT ANH &79T NHEIPNF4/4 IR GRIT +&0F N9° HPIRRA +(C8A

AATR:NNH N+OAN, 72 A8 £4APT NP HEA, T8 A AAT: NTTL £APT MARL ANH,

AT1%F NI° HA+& NLCTL P& IR

TR FAFE/ET ATP —-mmmmmmmemeeeeeeeee

N T T T L LY T —

LT T T T — 40

NA HtAhNNGL PPTPALR!
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13.4. Annex 1V: Assent form for children aged 12-17 years

A. English version

| fully informed about the purpose of this study on assessment of potential clinical chemistry
biomarker for the diagnosis of Kalazaar in Kahsay Abera and Mearg Hospital Western Tigray
Northern Ethiopia.l have been informed there is no harm related to giving specimen. | have been
informed that other people will not know my test results as it coded with number rather than
writing name. | understand that there may be no benefit to me personally apart from clinical
service | get from these results. | have been given the opportunity to ask questions and my
questions have been answered to my satisfaction. | voluntarily assent that | would participate in

this study provided my parents/guardians give their consent to give my blood for the study.

Name of participant signature Day/month/year
/ /

Witness (llliterate)

Parents phone number

Name of the researcher Signature Day/month/year
/ /

B. Ambharic version

NNAAL AN PATFA AT N @S0 PATFA PR7F NAAL AN PATFA PATT PhARHC
Ma-agy AR PAALNA NAAN+S JPCaRL § mGTF NMAD CAN PT SATM, +19CFA.F0>G
NAM IR GL7F FIC ATEAARI® +19CFA: NG+ OPTI° P AOLEPF NMADC
NATRLEH NAA AML 1L ATLTRLFMP + & FAL: NBMk NTRTTA PUNTPT AT AT NPC
AA AL N PTTM. DPI° ATLAA HLEFAL: R PR ATEMEP O0LA +NDFY AP PEPEID
Ne 9°AR AR FAL: NHU B9+ APA+E P1 &ATF AT8A T MAEF hd$8.47%
+ATIRFAU:
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NA TNNCP APATITAU!

C. Tigrigna version

AN NUAL ANG PNTHA AT AN TR9GC UNTHA HCNM T2 AN hUAL AN UNTHA AT AT
@M PATHA HCNM T8 hARHC At 92 AALhA N Ate IJ°CaRe FReAMT
o5 0Y NHANA CAN, AN HNA CAN, PT IATCk +1914Y, Ade:: §O™G gRY GRIGR G R4%F Ro)C
NF® HPTPRAAL +1141 Ade:HNT GL7F dBZ8AF NTAMLE NT® AT HP AT +Z8 A AAN::
NNH, A.&A T @&A NAA IRT9R GL5F MmPaq NIR HRZNN ADLY +Z8 A AAN:: ANIH, A7 AH,
goNF& T+ EAPT NTR HA> L MARL AL AL dELATPAL TAN+E +NTRHT,0 AAN-::

R N 1o ——— e, J— G e ——
N P e P T AT LY ——— Pl —— T —
LT N A U B — P, — A% p———

AA HhAhNNGT PETPALI
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13.5. Annex V: Structured Questionnaire for visceral leishmaniasis patients and control groups

A. English version
Identification: Name of facility

Region Zone

Woreda Tel: —commmemmeee

Note: Please Encircle or Write the appropriate answer on the provided space.

No. | Variable Response
1 Sex 1. Male 2. Female
2 Age
3 Marital Status 1. Single 2. Married 3. Divorced 4. Widowed
4 Education level 1. llliterate 2. Primary 3.Secondary 4.Diploma and above
5 Residence 1. Rural 2. Urban
6. Occupation 1. Student 2. House wife 3. Government employer
4. Private employers 5. Farmer 6. Merchant 7. Daily labor
8. Other
7 Do you have  history of| 1. yes 2. No
hypertension
8 Do you have  history of | 1. Yes 2. No
HIV/AIDS?
9 Do you have history tuberculosis | 1.Yes 2. No
for the past two years?
10 Do you have history of DM? 1. Yes 2.No
11 Do you have habit of smoking? 1. Yes 2. No
12 If yes to Q # 11, how often do you | 1. every day 2. two or three times per week 3. Other
smoke?
13 Do you have alcohol drinking habit | 1. yes 2. No
14 If yes to Q#13, how often do you | 1. one perday 2. Two or three per day

take?

2. More than four per week 4. some times(holiday)
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15 Do you take any medication within | 1. Yes 2. No
three months?
16 If your answer is yes for Q#15, | 1. Anti-protozoa 2. Anti-bacterial 3. Anti TB 4. other
what type of drug do use?
17 Do you have history of chronic | 1. Yes 2. No
liver disease?
18 Do you have history of chronic | 1. Yes 2. No
kidney disease?
19 Do you have history of cancer? 1. Yes 2. No
20 Do you have history of chronic | 1. Yes 2. No
heart disease?
| thank you for your cooperation
B. Amharic version
aBAP: PHdkdD- g
naa ™8 PNA AR —mmmmmmmmmeeee
MANNL: ANAP FhNAT DT aRAN PANMT DLID L4
+.€ | DPRPT aoAf
1
RF 1. @8 2. (vt
2 ALY,
3 1. PAIN/F
PoNF Ui 2. NH8C AL
3. P& F/T
4. N9°F 20T P+ P+A PR
4 1. PA+T9L
PTIRUCT £LE 2. AR5 £/ 5(1-8)
3. IA+5 B8 (9-12)
4.8 ThM/245 hH NAL
5 aoyC P 1.1mC  2.h+m
6 Ne 1.+m¢ 2.0 ANt 3.0974 A&tq 4.9N4 5.998 6.097 Nltd
7.06A
7 neae  mham  PE9R | 1. AP 2. PARgD
94 hANT
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8 nea™  @mhm  PAT
R2M0. NAF RANF 1. AP 2. PATgD
9 Pt NAF Fnm, £F | AP 2. PATgD
10 nea- mhm  PhNC
N+ AANT 1. AP 2. PAg™
11 NIl POORA A9RE | 1. AP 2. PA%gD
AANT
12 Atd @mC 11 @AAP | 1.NP$F 2.U-AF METR AMF <IH NATRTF 3.AA
AP Y AR PhA
IH, LA
13 RADA PAPMMT AGRE | 1. AP 2. PAgP
AANT
14 At @mC 13 ANP | 1. 1.NP$F 2. AT MLIR ANT °1H NATRTT 3478 A1E TH(NNAA
AP hUPT 927 Pha | i)
£Mmmai
15 NH ANt @C OAD |1 AP 2. PAgD
amehit MOL POLFA
16 Até €MC 15 ANP | 1A TCHFHP 2. ANA+ELL 3.ALMN, 4.AA
AP AIRT ARYF NAS
17 AN <10 P&P PFNT | 1. AP 2. PAGD
NAF AANT
18 AN <10 PhAAT | 1. AP 2. PAg™
NAF AANT
19 PhINC NAZF AANT 1. AP 2. PAg™
20 AN IH P&P PAN | 1. AP 2. PAg™
NAZF AANT
NA FNNCP AaRA9ITAL]
C. Tigrigna version
MAAR: T2t +&9° AID: ot +kgo h e
n&A N+ ™8 mnp NAN: -mmmmmmmeeeeee
m+AhAAMN: THAAAT HD7 ARAA PANME ML NG LOHé:
+. | APt apAn,
3
1 |9r
1. +NoF2 2. AN L
2 4 gan
3 | i+t H8C 1. He+arCam/mF
2. N9A A8C

46




3. Hé. Fh/lht
4. NP+ 2RI PT H+EAAR

4 | gL F9oUCt £2B 1. He+9mY/,
2.$8ML £/5(1-8)
3. NAke £48 (9-12)
4. 8 TAT/ LAY

S | anng 1.7mc  2.h+m

6 | Nerh 1.t9°Y¢-2/F 2.52 TH A éht+E
3.52MAP Néh 4.HCNFR 59788
6.009A 3P (-ht+E 7.NAA

7 | k) £aR9R MAM, AAPIR 2.2 1.AM 2.0A%

8 | ANl £9m9° MAM, AT AN, AAPIR/T? 1. A 2. PNALTY

9 |92 i A gD +HNhag, Lp-gn? 1. k@ 2. PNALY

10 | AN £9P9™ MAM, T2 ANCP hTIIR KAPIR/Y? 1. A 2. PNALY

11 | Ao¢ 58 9°Fnh ARS8, RAPI® [F? 1. k@ 2. PNALY

12 | 4t ML 11 TPANTR AP ATHNLR? 1.NNT%A+ 2.hd+ @L AAN+ 1
A AT™Y 3. NAA

13 | "AhA 52 9°NFL ATR8 AAPI® /72 1. h@® 2. PNALY

14 | 944 €MC 14 RAATE AP AN L1? 1.NNT9%A+ 2.had+ @L AANT IH
A AT™Y 3.NAA

15 | ANOAAMAANTOCAHNIGLIFMEALFTHNIGL | 1.AD 2.0A%

1HhMICmALIRLLLAM: ?
16 | 13498215 APANI® AD AT LR APTLY YT 1. 84-TCYHP 2. 64-NA+4P3  B¢-
a Pt AP9R AL IP? +N, 4. NAA

17 | 92 8A9™ hN&, hTII° AAPIR [T &2 1.AM 2.0A7

18 | 72 hAAF AR AAPIR /7 22 1.AM 2.0A7

19 | 92 NIAC hTIR AAPIR [T 22 1.AM 2.0A7

20 | 92 AN ATRIR RAPIR /T £2

AA Ht+ANNES 1207
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13.6. Annex VI: Standard Operating Procedure
SOP for Blood Collection

Equipment
» 21 gauge needle for each participant
» Blood collection tubes (serum separator tube)
» Tourniquet
» Box of nitrile/vinyl gloves
» 70% alcohol

» Cotton
Laboratory Blood sample collection procedure and processing

1. Assemble blood collection materials.

2. Identify and prepare the patient

3. Label tubes with the client’s name/identification number.

4. Wear the rubber gloves and prepare the patient on comfortable position

5. Tie the tourniquet around the arm of the patient just above the bend in the elbow. The

tourniquet should be positioned 7.5cm to 10cm above the puncture site.

6. using the tip of the index finger examine the phlebotomy site, feel the vein, and decide exactly

where to place the puncture
7. Disinfect the phlebotomy site by swabbing the skin with alcohol swab.

8. Insert the needle directly into the vein and withdraw peripheral blood of approximately 3ml in

serum separator tube

9. Withdraw the needle from the vein and cover the puncture site cotton swab and hold pressure

at the puncture site for 3 minutes.
10. Properly discard the used materials in a safe container.
11. Leave for 30 to 45 min. to clot the blood

12. Centrifuge at 4000 rpm for 5 minutes and Serum will separate
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13.7. Annex VII: Principles of clinical chemistry tests
A. Liver function tests

1. Alanine amino transeaminase

Principle of the test

Alanine aminotransferase (ALT/GPT) catalyzes the transfer of the amino group from alanine to
oxoglutarate with the formation of glutamate and pyruvate. The latter is reduced to lactate by
lactate dehydrogenase (LDH) in the presence of reduced nicotinamide adenine dinucleotide
(NADH). The reaction is monitored kinetically at 340 nm by the rate of decrease in absorbance
resulting from the oxidation of NADH to NAD+, proportional to the activity of ALT present in

the sample.

L-Alanine + 2-Oxoglutarate _ALT | L-Glutamate + Pyruvate

Pyruvate + NADH + H LDH __, Lactate + NAD+

Result interpretation

The liver is specially rich in ALT, being the enzyme measurement used primarily as a test for
infectious and toxic hepatitis, although high levels of both ALT and AST may also be found in
cases of liver cell damage and acute pancreatitis, suggesting that the obstruction of the biliary
tree by the edematous pancreas and the presence of associate hepatic disease may contribute to
elevated AST levels in these patients. Slight or moderate elevations of AST and ALT activities
may be observed after intake of alcohol and after administration of various drugs, such as
salicylates, opiates and ampicillin.

Aspartate amino transeaminase

Principle

Aspartate aminotransferase (AST/GOT) catalyzes the transfer of the amino group from aspartate
to oxoglutarate with the formation of glutamate and oxalacetate. The latter is reduced to malate
by malate dehydrogenase (MDH) in the presence of reduced nicotinamide adenine dinucleotide
(NADH). The reaction is monitored kinetically at 340 nm by the rate of decrease in absorbance
resulting from the oxidation of NADH to NAD+, proportional to the activity of AST present in
the samplel.

L-Aspartate + 2-Oxoglutarate _AST | L-Glutamate + Oxalacetate

Oxalacetate + NADH + H+ MDH _, L-Malate + NAD
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Alkaline phosphatase

Principle of the test

Alkaline phosphatase (ALP) catalyzes the hydrolysis of 4- nitrophenylphosphate (4-NPP) with
the formation of free 4- nitrophenol and inorganic phosphate, acting the alkaline buffer as a
phosphate-group acceptor. The reaction is monitored Kinetically at 405 nm by the rate of
formation of 4-nitrophenol, proportional to the activity of ALP present in the sample.

4-Nitrophenylphosphate + H20  ALP » 4-Nitrophenol + Pi

PH>9
Interpretation of result
Serum ALP measurements are of particular interest in the investigation of two groups of
conditions: bone disease and hepatobiliary disease. Physiological bone growth elevates ALP in
serum of growing children and a transient elevation may be found during healing of bone
fractures. The response to the liver to any form of biliary tree obstruction is to synthesize more
ALP. Intrahepatic obstruction of the bile flow by invading cancer or drugs raises serum ALP.
Any drug that is hepatotoxic or induces cholestasis will greatly increase serum ALP.
Bilirubin direct
Principle
Bilirubin is converted to coloured azobilirubin by diazotized sulfanilic acid and is measured
photometrically. Of the two bilirubin fractions in serum —bilirubin-glucuronide and free bilirubin
which is bound to albumin— only the former reacts directly, while free albumin reacts after being
displaced from protein by an accelerator. The difference of two measurements total bilirubin
(withaccelerator) and direct bilirubin (without accelerator) enables the calculation of indirect
bilirubin. The terms «direct» and «indirect» bilirubin refers exclusively to the reaction
characteristics in the presence or absence of an accelerator or solubilizer and are only
approximate equivalents of the two bilirubin fractions.
Result interpretation
Conjugated or unconjugated) in plasma is an indication of a disturbance in bilirubin metabolism.
This condition is caused either by an overproduction of bilirubin or by an impairment in the
metabolic pathway. The increase in bilirubin production is usually caused by a rapid destruction
of erythrocytes, resulting from blood diseases such as haemolilytic anemia. In newborns the

increase in bilirubin may be caused by Rh, ABO, or other blood group incompatibility, by sepsis,
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hepatic immaturity, or by a variety of hereditary defects in bilirubin conjugation. Impairment in
the bilirubin metabolism is caused either by an enzyme deficiency or by a physical obstruction in
bilirubin flow such as biliary (bile duct) obstruction. The hyperbilirubinemia leads to kernicterus
(deposition of unconjugated bilirubin in brain and nerve cells) or jaundice (discoloration of m
ucus membranes, sclera and skin caused by the deposition of bilirubin pigment) [44].
Renal Function Assay
Creatinine
Principle
Creatinine under alkaline conditions reacts with picrate ions forming a red color complex. The
formation rate of the complex measured through the increase of absorbance in a prefixed interval
of time is proportional to the concentration of creatinine in the sample.
Creatinine + picricacid _PH>12,  creatinine picrate complex

37%
Result interpretations
Creatinine is synthesized in the body at a fairly constant rate from creatine, which is produced
during muscle contractions from creatine phosphate. Creatinine in the blood is then removed by
filtration trough the glomeruli of the kidney for excretion in the urine. Since the excretion of
creatinine in healthy individuals is independent of diet and thus relatively constant, the creatinine
Clearance (CC) test is one of the most sensitive tests to diagnose renal function especially the
glomerular filtration rate (GFR) the concentration of creatinine in serum being dependent almost
entirely upon its rate of excretion by the kidney. Elevated levels of creatinine in serum are
usually associated with renal diseases, especially those related to GFR such as glomerular
nephritis [44].
Urea
Principle
Urea in the sample is hydrolyzed by urease to ammonia and carbon dioxide. The second
reaction, catalyzed by glutamate dehydrogenase (GLD) converts ammonia and a-ketoglutarate to
glutamate and water with the concurrent oxidation of reduced nicotinamide adenine dinucleotide
(NADH) to nicotinamide adenine dinucleotide (NAD). Two moles of NADH are oxidized for
each mole of urea present. The rate of decrease in absorbance at 340 nm is measured and

proportional to the concentration urea in the sample
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Urea + H20 Urease 2 NH3 + CO2

2NH4+ 2 a Ketoglutarate +2 NADH ~ GLDH | y Glutamate +2 NAD + H20

Result interpretations

Urea is the nitrogen-containing end product of protein catabolism. States associated with
elevated levels of urea in blood are referred to as hyperuremia or azotemia. Parallel
determination of urea and creatinine is performed to differentiate between pre-renal and post-
renal azotemia. Pre-renal azotemia, caused by e.g. dehydration, increased protein catabolism,
cortisol treatment or decreased renal perfusion, leads to increased urea levels, while creatinine
values remain within the reference range. In post-renal azotemias, caused by the obstruction of
the urinary tract, both urea and creatinine levels rise, but creatinine in a smaller extent [44].
Lipid profile tests

Total cholesterol

The measurement of total cholesterol in serum involves three enzymes: cholesterol esterase
(CE), cholesterol oxidase (CO) and peroxidase (POD). In the presence of the former the mixture
of phenol and 4-aminoantipyrine (4-AA) are condensed by hydrogen peroxide to form a

quinoneimine dye proportional to the concentration of cholesterol in the sample.

Cholesteryl ester +H20 Cholesteryl esterase |~ Cholesterol +Fatty acid
Cholesterol + 02 Cholesterol oxidase . Cholestenone + H202
2H202 + 4 amino antypirine Peroxidase . red quinone +4H,0

»

Interpretation of result

Cholesterol exists in the human blood as a free sterol and in an esterified form. The knowledge
of the plasma level of lipids (cholesterol and triglycerides) together with lipoproteins of high and
low density (HDL and LDL) aids in the detection of many conditions bound to metabolic
disorders of high risk. The imbalance in the level of lipoproteins in plasma leads to
hyperlipoproteinemias, a group of disorders that affects lipid levels in serum, causing coronary
heart disease (CHD) and atherosclerosis, conditions in which the cholesterol levels are important
tools in their diagnosis and classification. Jaundice of the obstructive type usually is
accompanied by elevated total serum cholesterol with a normal ester fraction. Diabetes,
hypothyroidism, and certain types of kidney disease are other disorders that may exhibit the
same cholesterol disturbance. Low total cholesterol values with normal ester fractions are noted

mainly in hyperthyroidism and malnutrition [44].
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HDL-cholesterol direct

Principle

The cholesterol from low density lipoproteins (LDL), very low density lipoproteins (VLDL) and
Chylomicrons, is broken down by the cholesterol oxidase in an enzymatic accelerated non -color
forming reaction. The detergent present in the reagent B, solubilizes cholesterol from high
density lipoproteins (HDL) in the sample. The HDL cholesterol is then spectrophotometrically
measured by means of the coupled reactions described below

Cholesterol esters + H20 cholesterol esterase Cholesterol + Fatty acid
Cholesterol + % 02 + H20 cholesterol Oxidase Cholestenone + H202

2 H202 + 4-Aminoantipyrine + DSBmT _ peroxidase Quinoneimine + 4 H20

»
»

[
»

Result interpretation

HDL play an important part in the removal of cholesterol from tissues and its transportation to
the liver for removal as bile acids.Decreased plasma HDL-cholesterol concentrations are
positively correlated with the incidence of atherosclerosic diseases, basis of myocardial
infarction and cerebrovascular accidents.There are several disease states or environmental
influences associated with reduced levels of HDL: acute or chronic hepatocellular diseases,
intravenous hyperalimentation, severe malnutrition, diabetes, chronic anemia, myeloproliferative
disorders, Tangier disease, analphalipopro-teinemia, acute stress, some drugs and smoking [45].
Triglycerides

Principle

Triglycerides are enzymatically hydrolyzed by lipase to free fatty acids and glycerol. The
glycerol is phosphorylated by adenosine triphosphate (ATP) with glycerol kinase (GK) to
produce glycerol-3-phosphate and adenosine diphosphate (ADP). Glycerol-3-phosphate is
oxidized to dihydroxyacetone phosphate (DAP) by glycerol phosphate oxidase (GPO) producing
hydrogen peroxide (H202). In a color reaction catalyzed by peroxidase, the H202 reacts with 4-
aminoantipyrine (4-AAP) and 4-chlorophenol (4-CP) to produce a red colored dye. The

absorbance of this dye is proportional to the concentration of triglyceride present in the sample

[44].
1. Triglyceride +H20 Bacterial lipase Fatty acid + Glycerol
2. Glycerol +ATP Glycerokinase Glycerophosphate + ADP

3. Glycerophosphate + 02 Glycerophosphate oxidase
4. H202 + 4 aminoantipyrine + 4-CP __Peroxidase

Dihydroxyacetone + H202
red quinone + 4H,0

vy v VY
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Interpretations of the test

Triglycerides are a family of lipids absorbed from the diet and produced endogenously from
carbohydrates and fatty acids. Measurement of triglyceride is important in the diagnosis and
management of hyperlipidemia. These diseases can be genetic or secondary to other disorders
including nephrosis, diabetes mellitus, and endocrine disturbances. The National Cholesterol
Education Program (NCEP) cites evidence that triglycerides are an independent risk factor for
atherosclerosis. Individuals with hypertension, obesity, and/or diabetes are at greater risk than
are those without these conditions [45].

LDL- cholesterol

Direct measurement

A specific detergent solubilizes the cholesterol from high density lipoproteins (HDL), very low
density lipoproteins (VLDL) and chylomicrons. The cholesterol esters are broken down by
cholesterol esterase and cholesterol oxidase in a non-color forming reaction. The second
detergent, present in the reagent B, solubilizes cholesterol from low density lipoproteins (LDL)
in the sample. The LDL cholesterol is then spectrophotometrically measured by means of the
coupled reactions described below.

Cholesterol esters + H20 cholesterol esterase Cholesterol + Fatty acid

»
»

Cholesterol + 2 02 + H20 cholesterol oxidase Cholestenone + H202

»
>

2 H202 + 4-Aminoantipyrine + DSBmT  peroxidase > Quinoneimine + 4 H20
Interpretations of result

LDL is the main lipoprotein transporting cholesterol from liver to tissues. Increased plasma
LDL-cholesterol concentrations are positively correlated with the incidence of atherosclerosic
diseases, basis of myocardial infarction and cerebrovascular accidents. There are several disease
states or environmental influences associated with increased levels of LDL-cholesterol:
nephrosis, diabetes, obesity, some drugs and smoking Clinical diagnosis should not be made on

the findings of a single test result, but should integrate both clinical and laboratory data [45].
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Adult Reference Ranges for LFT &RFT
Instrument used: Mindray 200E

S.no | Parameter Reference Unit
Men Women

1 ALT <45 (37°C) <34 (37°C) U/L

2 AST < 35 (37°C) <31 (37°C) U/L

3 ALP Adult:- 40-129 Adult:- 35-104 U/L

4 Total Bilirubin 02-10 01-10 mg/dL
5 Direct bilirubin 0-0.25 0-0.25 mg/dL
6 Urea 18-45 18-45 mg/dL
7 Creatinine 0.6- 1.3 0.5-0.9 mg/DI
8 Cholesterol 118-200 118-200 mg/dL
9 HDL 39.4-60.7 47-76.3 mg/dL
10 LDL <130 <130 mg/dL
11 Triglyceride <150 <150 mg/dL
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