O©o~NO” Ol AWN BE

20

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

41

Case study
CAN MALARIAINTERFEREWITH THE DIAGNOSISOF HIV INFECTION?

Abstract

A 40 year old woman presented to the medical oigipltclinic of University of Nigeria
Teaching Hospital Enugu with an acute febrile giseShe had blood film malaria parasitaemia
of 2,400 parasitegl, and tested positive to human immunodeficienecys/iHIV) 1 & 11 using
rapid test kit. She was counseled and offered Hbhficmatory test which turned out
indeterminate. She was treated for malaria usinigmasinin-based combination therapy and
advised to come back after three months for reid@atest. Three months later, the patient now
asymptomatic with negative malaria parasite filmswe-screened for HIV using enzyme linked
immunosorbent assay (ELISA) technique which turoatinegative. Our findings suggest that
malaria may interfere with diagnosis of HIV infewti especially when using the rapid test kit
and hence give wrong epidemiological data — thes &las grave implications for the individual
patient. This observation is important in populasiavhere both malaria and HIV are endemic.
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INTRODUCTION

Clinicians in tropical environments are frequeridged with the task of unraveling the cause of
a febrile illness in order to administer prompt aftéctive treatment. Standard diagnostic tests
for common infective conditions such as malaria &dhan immunodeficiency virus (HIV)
infection are often available in developing cowsgriLaboratory diagnosis of malaria is based on
either peripheral blood film microscopy, rapid diagtic test or both [1]. On the other hand,
laboratory diagnosis of HIV infection usually begiwith antibody screening tests such as rapid
tests or enzyme linked immunosorbent assay (EL[8R)Despite the availability of these tests,
diagnosis of febrile illness could be complicated gossibilities of co-infection and disease
interactions.

The geographical overlap of malaria and HIV infectihas sparked much interest in their
potential interactions. Population-based studiegefaund that malaria episodes significantly
led to transient increment in HIV-1 replication [3Dn the other hand, HIV-induced
immunosuppression has been associated with incteasalaria parasitaemia and more
frequent/severe episodes of clinical malaria [4hi/there are concerns about overdiagnosis of
clinical malaria in symptomatic HIV-infected indduaals with incidental malaria parasitaemia
[5], malaria episodes interfering with laboratoriaghosis of HIV infection may not have
generated sufficient concerns in sub-Saharan Af\ga report a case of false positive HIV
antibody screening test during a malaria episodeNigerian woman.
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CASE

A 40 yr old woman presented to the medical outpatéinic of University of Nigeria Teaching
Hospital Enugu in 2010 with a three day historymérmittent high-grade fever associated with
rigor, malaise and body aches. Review of system wmasmarkable. She had a past history of
three episodes of febrile illnesses in the pastywa which were all treated as malaria using
sulphadoxine-pyrimethamine without laboratory conétion. Except for axillary temperature of
37.9C, her physical findings were normal. Laboratoryestigations revealed peripheral blood
film malaria parasitaemiaP{asmodium falciparum of 2,400 parasitegl), packed cell volume
(PCV) = 36%, and total white blood cell (WBC) = @0cnT. Widal titres were insignificant.
After pre-test counseling and obtaining informedsent, HIV | & Il screening was done using
Determine™ rapid test kit which turned out postishe was then offered HIV confirmatory
test (Western blot) which was indeterminate. BC weated for malaria using artemisinin-based
combination therapy (ACT) and her symptoms resaol\&te was advised to come for a repeat
HIV test in three months.

She turned up after three months and had remasyedmomatic. Repeat HIV | & Il screening
test was done using the enzyme linked immunosorlassty (ELISA) test kit IALAB
Diagnostics, Vienna, Austriajvhich turned out negative. Repeat blood film micaopy was
negative for malaria parasite and full blood cowss normal. Her laboratory findings are
summarized in Table 1. BC was diagnosed HIV negatoounseled and reassured. She has
remained healthy till date.

DISCUSSION

We described an unusual case of a Nigerian womam held a positive HIV screening test
during an episode of acute uncomplicated malariee finding of indeterminate western blot
confirmatory test warranted a repeat HIV antibodgt tthree months later after successful
antimalarial therapy which turned out negative.

Typically, ELISA or rapid tests are used for deitggtanti-HIV antibodies for blood screening
and/or surveillance purposes. While the formerudel third-generation ELISAs that utilize the
antigen sandwich design for improved sensitivity katter are mainly immunochromatographic
tests requiring less than 30 minutes of assay [RheConfirmatory tests such as the Western
blot, indirect fluorescent antibody assay or th@igenmuno-precipitation assay are required to
verify reactive screening test results [2].

In recent years, there have been growing concemnghe interaction of HIV infection and
malaria in sub-Saharan Africa. Most of the avagabktudies have focused on HIV-related
immunosuppression predisposing to frequent or neeeere malaria episodes or malaria
infection being associated with transient increasdsl|V viral load and some decline in CD4+
count [3, 4]. So far, there is limited literatura malaria infection interfering with laboratory
diagnosis of HIV infection in sub-Saharan Africdnélcase we reported suggests possible cross-
reactivity between antibodies to malaria parasitd BIV antibodies. Few other studies have
documented similar observations. Among 464 sena faolults in Cameroon, 56 (12.1%) gave
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inconclusive HIV serology out of which 25 (44.6%)ene significantly associated with
Plasmodium. All of the inconclusive sera were negative forVHI RNA [6]. In Uganda,
Gasasireet al [7] found a prevalence of false-positive HIV ELISA about 5% among acute
uncomplicated malaria in children and adults. lattreport, false-positive HIV test was more
likely to be associated with younger age, whichuasgfor the role of immune response to acute
malaria. This interaction between malaria and HB/ thought to be driven by marked
immunological stimulation, hypergammaglobulinemiaproduction of autoantibodies and
circulating immune complexes, which are prominegdtdires of malaria infection [7,8]. The
authors postulated that younger individuals witless developed immune response to malaria
are more likely to exhibit non-specific B-cell stilation, producing antibodies that cross-react
with HIV-1 antigens in the absence of HIV infectih.

Western blot remains the gold standard for conhgriiIV screening test results. In contrast to
ELISA or rapid tests that provide results reflegtihe reactivities of antibodies to any or all of
the antigens for screening purposes, Western iipttjenerate specific information on the
reactivities of antibodies to individual proteirg§.[Any western blot reactivity that does not meet
the requirement for being positive or negative nhesttonsidered indeterminate. Indeterminate
Western blot may be due to HIV-related factors sashseroconversion in progress, advanced
HIV disease with loss of antibody response or itid@cwith HIV-2 [10]. It may also be related
to assay conditions or performance of kits [10]c©these have been excluded, indeterminate
Western blot may result from other medical condgicuch as autoimmune diseases, leprosy,
other retroviral infections, post-measles viruseation, hyperbilirubinaemia, polyclonal
gammopathies, hemodialysis, malignancies, sexuedlysmitted diseases, and multiple blood
transfusions [10].

In the case reported, it would have been misleadingonclude that the patient had HIV
infection, especially in the light of history ofa@rent febrile illness within the past one year.
Although test kit conditions could contribute téskapositive rapid HIV tests, since Western blot
was indeterminate, rather than negative, a caseréss-reactivity of malaria and HIV antibodies
as explanation for the positive rapid HIV test iaysible. The negative ELISA test after
successful malaria treatment further implicatesamalinfection for the false-positive HIV test.
The use of rapid test for HIV screening is commomesource-limited settings because it has a
short turnaround time, obviates the need for tcimanpower and reduces overall laboratory
cost. However, ELISA was used for the repeat adiflbgcreening in this patient because of its
high sensitivity. According to Mehra et al [11], R® fare poorly compared to ELISA as HIV
screening assays. In their study, the sensitidpgcificity, negative and positive predictive
values of RDT were 77.5%, 99.3%, 98.8% and 86.188pectively, taking ELISA as the
standard test.

In conclusion, acute malaria infection may integferith HIV diagnosis using rapid HIV

antibody screening tests. This observation is itgodrin populations where both malaria and
HIV are endemic, and cost and other considerati@mve promoted the scale-up of rapid HIV
test kits. Despite resource constraints in devalpmountries, relying on two positive results
using rapid HIV test kits could be misleading, esaky for a patient suffering from malaria and
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could lead to overdiagnosis of HIV infection. Tl@sphasizes the need for positive HIV rapid
test results to be repeated with ELISA or confirmeith the Western blot in selected patients.

Ethical Consider ations

The patient gave an informed consent for this tase reported.

Institutional ethical approval: not applicable.

REFERENCES

1.

2.

World Health Organization. Universal access to mldiagnostic testing- An operational
manual. Nov 2011. Geneva, Switzerland.

World Health Organization. Consolidated guidelioasHIV prevention, diagnosis, treatment
and care of key populations. July, 2014. Genevatz8viand.

Kublin JG, Patnaik P, Jere C et al. EffectRéésmodium falciparum on concentration of
HIV-1 RNA in the blood of adults in rural Malawi:@ospective cohort study. Lancet 2005;
365: 233-40.

Laufer MK, van Oosterhout JJG, Thesing PC et alpdah of HIV-associated
immunosuppression on malaria infection and diseas#éalawi. J Infect Dis 2006; 193: 872-
78.

Berg A, Patel S, Langeland N et al. Falciparum mmaland HIV-1 in hospitalized adults in
Maputo, Mozambique: does HIV-infection obscure thearia diagnosis? Malar J. 2008; 7:
252.

Mbopi-Keou FX, Ndjoyi-Mbiguino A, Talla F et al. Asciation of inconclusive sera for
human immunodeficiency virus infection with malagad Epstein-Barr virus infection in
Central Africa. J Clin Microbiol 2014; 52(2): 660-2

GasasiraAF, DorseyG, KamyaMR et al. False-positive results of enzyme immssasgs
for human immunodeficiency virus in patients withcamplicated malaria. J Clin Microbiol
2006; 44(8): 3021-4.

Wabhligren M, Berzins K, Perlmann P et al. Charazaéion of the humoral immune response
in Plasmodium falciparum malaria. Estimation ofilamdies to P. falciparum or human
erythrocytes by means of microELISA. Clin. Exp. lomol 1983; 54:127-34.

Saah AJ, Farzadegan H, Fox R et al. Detection alyeantibodies in human
immunodeficiency virus infection by enzyme-linkemimunosorbent assay, Western blot,
and radioimmunoprecipitation. J. Clin. Microbio887; 25:1605-10.

10.Guan M Frequency, causes, and new challenges of indetatenresults in Western blot

confirmatory testing for antibodies to human immdeficiency virus._Clin Vaccine
Immunol 2007; 14(6): 649-59.



170  11. Mehra B, Bhattar S, Bhalla P, Rawat D. Rapsisterersus ELISA for screening of HIV
171 infection: Our experience from a voluntary counsgland testing facility of a tertiary care centre
172 in north India. ISRN AIDS 2014; Article ID 29684Bttp://dx.doi.org/10.1155/2014/296840

173
174
175
176 Tablel: Laboratory findingsin the patient
177
First visit (August, 2010)| Second visit (November,
2010)
Parasite count R | 2,400/l O/l
falciparum)
Haemoglobin 12.6g/dl 13g/dl
Total WBC 3.6 x 10 3.5x 10/
PCV 36% 38%
Widal test titre 1:80 1:40
(S typhi somatic antigen)
HIV 1 &11 antibodies Positive (Rapid test kit) Néga (ELISA)
Western blot test Indeterminate
178 HIV: human immunodeficiency virus; ELISA: enzymeked immunosorbent assay; PCV: Packed cell volume;
179 WBC: white blood cell
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