Advances in Biochemistry .
2024, \ol. 12, No. 1, pp. 29-34 @ SCIeEePG
https://doi.org/10.11648/j.ab.20241201.14 Science Publishing Group

Research Article

Serum Amylase Activity in Children Living with HIV-1 at the
Charles de Gaulle Pediatric University Hospital in
Ouagadougou

Fabienne Marie Soudre®?” @, Arnaud Kouraogo®* ©, Abdou Nombre?,

Issa Tonde™? @, Ollo Da** @, Thierry Etienne Kafando®, Asciel La& Ouedraogo®,
Delwende Job Tenkodogo®, Alice Kiba"® @, Raoul Karfo', Elie Kabre®’ ©,

Jean Sakande™®

'Health Sciences Training and Research Unit, Joseph Ki-Zerbo University, Ouagadougou, Burkina Faso
?Laboratory Service, Charles de Gaulle Pediatric University Hospital, Ouagadougou, Burkina Faso
*Biochemistry Unit, Sourou Sanou University Hospital, Bobo Dioulasso, Burkina Faso

*Health Sciences Institute, Nazi BONI University, Bobo Dioulasso, Burkina Faso

*Health Sciences Faculty, Saint Thomas d'Aquin University, Ouagadougou, Burkina Faso

®Laboratory Service, Tengandogo University Hospital, Ouagadougou, Burkina Faso

"National Agency for Environmental, Food, Labor and Health Product Safety, Ouagadougou, Burkina Faso
®Biochemistry Service, Yalgado Ouedraogo University Hospital, Ouagadougou, Burkina Faso

Abstract

Biological monitoring is an essential part of the management of HIV infection. The aim of this study was to assess serum
amylase activity during follow-up of children living with HIV-1 (CLHIV-1) at the Charles de Gaulle Pediatric University
Hospital (CHUP-CDG). This was a descriptive and analytical cross-sectional study, with retrospective data collection from
January 1, 2020 to December 31, 2022. Patients under 15 years of age who were being monitored for HIV-1 at CHUP-CDG
and who had undergone a serum amylase assay during the study period were included. A total of 746 patients have been
included, with a M/F sex ratio of 0.91 and a mean age of 8.5244.08 years. Among CLHIV-1, 88.05% had a TCD4 lymphocyte
count > 500/mm?® and 60.32% an undetectable plasma viral load (PVL). The incidence of hyperamylasemia in the study
population was 57.64%. Hyperamylasemia was significantly more frequent in children aged 0-2 years (p<0.00001), in patients
with a high PVL (p=0.0016) and in those on the protocol combining two nucleoside reverse transcriptase inhibitors with a
protease inhibitor. Several abnormalities in serum amylase activity were detected in CLHIV-1 during the course of the study.
Clinical correlation and adequate follow-up of these abnormalities are essential to reduce the morbidity and mortality
associated with pancreatic damage in people living with HIV.
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1. Introduction

Infection by the human immunodeficiency virus (HIV) and
its corollary, acquired immunodeficiency syndrome (AIDS),
are responsible for thousands of deaths every year and con-
stitute a major public health problem worldwide. According
to UNAIDS statistics, 39 million people worldwide were
living with HIV in 2022, including 1.5 million children aged
0-14 [1]. In West and Central Africa, there were 4.8 million
people living with HIV, with 51,000 children newly infected
in 2022 [1]. In Burkina Faso, 88,000 people were living with
HIV, including 6,100 children under the age of 15 [2].

HIV infection is a persistent infection which, after a varia-
ble number of years without adequate treatment, induces a
profound deficit in cellular immunity. In particular, it infects
TCD4+ lymphocytes, destroying the host organism's immune
system [3]. The result is the AIDS stage, characterized by the
onset of major infectious complications, which are the main
cause of HIV/AIDS-related morbidity and mortality. As a
result of this immunodepression, all organs can be affected,
including the kidneys, liver and pancreas.

Biologically, TCD4+ lymphocyte counts and plasma viral
load (PVL) measurements are used to assess treatment efficacy,
as well as the severity of viral damage [4]. Biological monitoring
also involves monitoring the body's major functions, enabling
sub-clinical detection of abnormalities before major complica-
tions arise, which are often fatal for patients. Among these major
functions, the pancreas takes pride of place. Monitoring its
function by measuring pancreatic enzymes (lipase, amylase) is
an integral part of the initial biological work-up and therapeutic
follow-up of people living with HIV [5].

Indeed, the pancreas is frequently involved in HIV infection,
particularly as a result of disseminated infections or neoplasms.
However, the most important cause of pancreatic dysfunction in
HIV-infected patients remains the toxic effect of antiretroviral
drugs [6, 7]. Thus, in the event of a significant rise in serum
amylase and/or lipase levels, potentially toxic drugs must be
rapidly stopped to avoid major pancreatic damage.

Several studies have highlighted the high incidence of hy-
peramylasemia in HIV infection, with over 40% in some series
[8]. In Burkina Faso, several studies have been carried out on
pancreatic enzymes in the context of HIV [8, 9]; but few have
focused on the pediatric context. The onset of pancreatic com-
plications at an early age could considerably shorten the life
expectancy of these patients. The present study was carried out at
the Charles De Gaulle Pediatric Hospital (CHUP-CDG), on
serum amylase activity in children living with HIV-1 (CLHIV-1),
the most frequent type, to help improve management.

2. Material and Methods

2.1. Study Framework

The study was carried out at CHUP-CDG, a public referral
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hospital for the care of children aged 0 to 15. CHUP-CDG pro-
vides clinical, paraclinical and therapeutic care for children living
with HIV. Follow-up biological assessments are carried out in the
laboratory department, which groups together several units: bio-
chemistry, immunology-serology, bacteriology-virology, parasit-
ology-mycology, hematology and molecular biology.

2.2. Type and Period of Study

This was a descriptive and analytical cross-sectional study
with retrospective data collection over a 3-year period, from
January 1, 2020 to December 31, 2022.

2.3. Study Population

The study concerned HIV-1-positive patients treated at
CHUP-CDG, and sampling was exhaustive. Patients under 15
years of age living with HIV-1 who had undergone an amyl-
asemia test at the CHUP-CDG laboratory during the study
period have been included. Patients with incomplete or un-
usable data were excluded.

2.4. Assessment of Serum Amylase Activity

Venous blood samples were taken in dry tubes, centrifuged
at 3500 rpm for 5 minutes. Serum was collected and used to
assess serum amylase activity, using an enzymatic method
(2-chloro-4-nitrophenyl-a-maltrotrioside or CNPG3). The
following values were considered normal: Newborn 4 - 42
IU/L, Infant and Child 15 - 85 IU/L. Elevated serum amylase
activity or hyperamylasemia was defined by values above 42
IU/L in neonates and 85 IU/L in infants and older children.

2.5. Data Collection and Analysis

Data were collected from the follow-up registers of patients
received in the biochemistry, immunology-serology and
molecular biology units. Data were entered into Microsoft
Excel 2016 and analyzed using Stata software version 13.0.
Comparison of the profile of serum amylase activity accord-
ing to patient characteristics was carried out using the
Chi-square test, with a significance threshold of p<0.05.

3. Results

A total of 746 CLHIV-1 were included in the study.

3.1. Socio-Demographic Characteristics

The study population comprised 391 girls (52.41%) and
355 boys (47.59%), with an M/F sex ratio of 0.91. The mean
age of patients was 8.5244.08 years. The most represented
age group was 11 to 14 years, with 41.96%. The distribution
of patients according to socio-demographic characteristics is
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shown in Table 1.

Table 1. Distribution of patients by socio-demographic, immu-
no-virological and therapeutic characteristics.

Characteristics Number Percentage (%)
Socio-demographic

Gender (N=746)

Male 355 47.59
Female 391 52.41
Age (N=746)

[0-3 years] 91 12.20
[3-7 years] 150 20.10
[7-11 years] 192 25.74
[11-15 years] 313 41.96
Immuno-virological

TCD4+ lymphocyte count (N=619)

<200/ mm? 22 3.55
200-500 / mm® 52 8.40
> 500 / mm? 545 88.05
Plasma viral load (N=625)

Undetectable 377 60.32
[20-5000 copies/mL] 134 21.44
[5000-30000 copies/mL] 35 5.60
>30000 copies/mL 79 12.64
Therapeutic

Therapeutic protocol (N=601)

2 NRTI* - 1 NNRTI** 35 5.82
2 NRTI - 1 PI*** 57 9.49
2 NRTI- 1 [IN**** 507 84.36
3 NRTI 2 0.33
Duration of treatment (N=138)

[1-6 months] 19 13.77
[6-12 months] 16 11.59
> 12 months 103 74.64

*Nucleoside reverse transcriptase inhibitors ** Non-nucleoside
reverse transcriptase inhibitors ***Protease inhibitors **** Inte-
grase inhibitors
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3.2. Immunovirological Characteristics

In the study population, 545 patients (88.05%) had a
TCD4+ lymphocyte count > 500/mm®. A total of 377 pa-
tients (60.32%) had an undetectable PVL (Table 1).

3.3. Therapeutic Characteristics

In the study, 601 patients were on antiretroviral therapy
(ART). The treatment regimen combining two nucleoside
reverse transcriptase inhibitors (NRTI) with an integrase
inhibitor (INI) was the most widely used, accounting for
84.36%. Data on treatment duration were available for only
138 patients (18.50%), of whom 74.60% had a treatment
duration of over 12 months (Table 1).

3.4. Characteristics of Serum Amylase Activity

Among patients, serum amylase activity was elevated in
387 (51.88%). The majority of hyperamylasemia cases were
between 1N and 2N (Table 2); the highest value was 4.49N.

Table 2. Distribution of patients by serum amylase activity profile.

Number Percentage (%)

Serum amylase activity (N=746)

Normal 359 48.12
High 387 51.88
Cases of hyperamylasemia (N=387)

[IN-2N] 338 87.34
[2N-3N] 40 10.33
> 3N 09 2.33

Table 3 shows the distribution of the serum amylase activ-
ity profile according to the socio-demographic, immu-
no-virological and therapeutic characteristics of the patients
in the study. Hyperamylasemia was significantly more fre-
quent in children aged [0-3 years[ (p<0.00001), in patients
with a high PVL (p=0.0016) and in those on the 2 NRTI+1
PI (protease inhibitor) protocol (p=0.0245).
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Table 3. Distribution of serum amylase activity profile according to patient characteristics.

Serum amylase activity Characteristics

Socio-demographics

Gender (N=746)

Male 154 (43.38)
Female 162 (41.43)
Age (N=746)

[0-3 years] 15 (16.48)
[3-7 years] 64 (42.67)
[7-11 years] 101 (52.60)
[11-15 years] 136 (43.45)
Immuno-virological

TCD4+ lymphocyte count (N=619)

<200/ mm® 6 (27.27)
200-500 / mm® 17 (32.69)
> 500/ mm? 235 (43.12)
Plasma viral load (N=625)

Undetectable 182 (48.28)
[20-5000 copies/mL] 48 (35.82)
[5000-30000 copies/mL] 11 (31.43)
>30000 copies/mL 23 (29.11)
Therapeutics

Therapeutic protocol (N=601)

2 NRTI* - 1 NNRTI** 19 (54.29)
2 NRTI - 1 PI*** 16 (28.07)
2 NRTI- 1 [IN**** 226 (44.58)
Duration of treatment (N=138)

[1-6 months] 5(26.32)
[6-12 months] 5 (31.25)

> 12 months 44 (42.72)

Normal Number (%0)

High Number (%0) p-value

201 (56.62)
229 (58.57)

0.2892

76 (83.52)
86 (57.33)
91 (47.40)
177 (56.55)

<0.00001

16 (72.73)
35 (67.31)
310 (56.88)

0.1306

195 (51.72)
86 (64.18)
24 (68.57)
56 (70.89)

0.0016

16 (45.71)
41 (71.93)
281 (55.42)

0.0245

14 (73.68)
11 (68.75)
59 (57.28)

0.3192

*Nucleoside reverse transcriptase inhibitors ** Non-nucleoside reverse transcriptase inhibitors ***Protease inhibitors **** Integrase inhibitors

4. Discussion

Biological monitoring of people living with HIV is vital to
reduce morbidity and mortality attributable to this pathology.
The aim of this study was to investigate the profile of serum
amylase activity in CLHIV-1 at the CHUP-CDG in Ouaga-
dougou. In terms of exploration of pancreatic enzyme activity,
only amylasemia was prescribed during the follow-up of
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CLHIV-1 at CHUP-CDG. However, several studies have
shown that serum lipase is more sensitive than serum amylase
in diagnosing pancreatitis, particularly acute pancreatitis. [10,
11]. Lipase also offered a wider diagnostic window than am-
ylase, since it was elevated for a longer period, making it a
useful diagnostic biomarker in the early and late stages of acute
pancreatitis [10]. We therefore believe that it would be wise to
combine the assessment of serum lipase with that of amylase;
or, failing that, to retain the assay of lipasemia alone, in order to
limit the financial cost to patients.
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It should also be noted that the assessment carried out con-
cerned total serum amylase. Yet many organs secrete amylase,
with concentrations found in the pancreas and salivary glands
several dozen times higher than in other organs. In fact, plasma
amylase originates almost exclusively from these two organs
[12]. The study should have been able to specifically determine
pancreatic amylase activity using commercial Kits, in order to
truly correlate its elevation with organ damage.

Elevated serum amylase activity was present in 51.88% of
patients in the study. What's more, the majority of these cases
(87.34%) showed a moderate elevation, between 1N and 2N.
Murthy et al. in their study reported 54% cases of hypera-
mylasemia [13]. These frequent elevations in serum amylase
activity could be explained by the fact that in people living
with HIV, various circumstances such as the side effects of
certain ARV, bile duct obstruction and opportunistic infec-
tions can potentially affect the pancreas and lead to cell de-
struction. Indeed, numerous studies have highlighted the fact
that prolonged use of antiretroviral drugs is associated with
varying degrees of pancreatic damage in certain patients.
These lesions were reflected biologically by a constant in-
crease in serum amylase levels over the follow-up period. The
authors concluded that progressive elevation of serum amyl-
ase levels was indicative of acute pancreatitis associated with
the use of ARV, notably nevirapine [14, 15].

Cases of elevated serum amylase activity were most fre-
quent in children aged 0-3 years (Table 3). Indeed, 83.52% of
them showed hyperamylasemia. These results could be ex-
plained by the immaturity of their immune system, which is
therefore very vulnerable. In fact, this hyperamylasemia can
have multiple etiologies: bacterial infections (cutaneous, oral),
visceral pain (pancreatitis, esophagitis) and undernutrition.

Hyperamylasemia was significantly more prevalent in pa-
tients with high PVL (p=0.0016). Indeed, when the viral load
was high, the percentage of children with hyperamylasemia
was greater, suggesting that PVL would have an impact on
amylasemia elevation. What's more, although the results were
not statistically significant, we noted a tendency for the fre-
quency of hyperamylasemia to increase as TCD4+ lympho-
cytes decreased. Indeed, the frequency of CLHIV-1
(TCD4+<200/mm?) with hyperamylasemia was 72.73%,
while that of children with a normal TCD4+ lymphocyte
count (>500/mm?®) was 56.88%. Nadembega et al. also stated
that serum amylase levels are higher in immunocompromised
patients than in those with a TCD4+ lymphocyte count above
200/mm?® [16]. Other authors also correlated serum amylase
levels with TCD4+ lymphocyte count [14, 17]. Levels of viral
load and CD4 lymphocyte count provide information on a
patient's immune status. The higher the viral load, the lower
the CD4 count, and the greater the risk of contracting oppor-
tunistic diseases, with possible pancreatic localization leading
to increased amylase activity.

Hyperamylasemia was significantly more prevalent in
children treated with the 2 NRTI+1 PI protocol (p=0.0245).
With regard to treatment, the rate of children with hypera-

33

mylasemia following the therapeutic protocol combining 2
NRTI + 1 Pl was relatively very high at 71.93%. In fact,
hyperamylasemia caused by the combination of 2 NRTI + 1
P1 could be linked to protease inhibitors, which are implicated
in pancreatitis through immuno-allergic damage or the de-
velopment of metabolic disorders.

5. Conclusion

The study highlighted that amylase activity was often ele-
vated during follow-up of children living with HIV-1 in
Ouagadougou. Children under three years of age, those with a
high plasma viral load, and those whose treatment included a
protease inhibitor, had significantly higher frequencies of
hyperamylasemia. Appropriate biological monitoring of these
abnormalities, combined with clinical correlation, would
enable better management of these patients.
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