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Abstract

Background: While taking great measures to prevent COVID-1hep potentially
fatal and endemic diseases with similar clinicasgntation, such as malaria, typhoid
fever, HIV, tuberculosis, Lassa fever, among otlefisuld not be ignored. The study
aimed to determine the incidence of malaria anthdigh fever co-infection in patients
with COVID-19.

Methods: Blood samples were collected from 770 participamt® presented to the
four screening sites between July and Septembed) @b ur of the Local Government
Areas (LGA) within the Kaduna metropolis, for typth@nd malaria screening. Swab
samples was taken from the nares, posterior phammna tonsillar areas of eligible
participants for COVID-19 molecular analysis byl+#ae PCR using QlAamp® Viral
RNA Mini Kit (Qiagen, Germany) for extraction andet SARS-CoV-2 DaAn Gene
primer kits, for detection (Sun Yat-sen Universi@hangzhou, China). Data analysis
was carried out using the Statistical Package lier $ocial Sciences (IBM SPSS)
version 23, by computing frequencies, proporticsisd Chi squarey®). Statistical
significance was determined using p-value <0.05.

Results: The incidence of COVID-19 was 19.6%, malaria wAg %, and typhoid fever
was 25.8%. COVID-19/typhoid co-infection was 27.8%OVID-19/malaria co-
infection was 13.9%, and typhoid fever and malhed a 2.9% co-infection rate.

Conclusions: With acknowledging the potential limitations ofphyid serological
tests, typhoid seropositivity and typhoid/COVID-d@&-infection rates were high in our
population. Health-care packages that can be etilizimultaneously and targeted at
screening for different febrile diseases, which niegy co-existing with COVID-19
infection within the same patient should be exploire regions with high endemic of
infectious diseases.
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INTRODUCTION

The global coronavirus disease 2019 (COVID-19) panid
caused by SARS-CoV-2 has rapidly spread to allinents
around the world. In Africa, compared to other oegi
COVID-19 has been relatively milder in severityt bas the
potential to trigger other larger crises in theioagdue to the
vulnerability of health and economic systems, cedplith the
high burden of malnutrition, human immunodeficiendyus
(HIV), tuberculosis (TB), and other endemic disedseluding
malarial?

The spread of COVID-19 infection to Africa had beguite

slow or reasons yet to be elucidated, yet vari@asans have

been considered to explain such reasons, one &ffét of the
high malaria burden and also the tropical climatinditions of

This can potentially compromise progress towardgyuibsis and
management of other febrile illnesses of equal ipublealth
significance. In Sub-Saharan Africa with a hugedeuwrof infectious
diseases resulting to febrile illnesses, therehis tendency of
missing some infections, thereby increasing the bidity and
mortality accruing to thefn This study aimed to determine the co-
infection rate of febrile illnesses such as malard typhoid fever
common in this community in COVID-19 infected patie It is
necessary that while the active testing for COVID is on-going,
the diagnosis and management of other causesriéfélnesses are
not impeded.

MATERIALS AND METHODS
Study Area

sub-Saharan Africa, on the virtisn comparison, the WHO The study was conducted in the four of the LGAshimitthe

malaria report indicates that there were an esticha228
million cases and 405,000 deaths due to malaribadip in
2018, as compared with the 241 million and 627,86aths
seen in 2022, majority of which were from the Adriegion for

metropolis (Kaduna North, Kaduna South, Chikun, &gabi) of
Kaduna State, which is located in the northern piKtigeria's high
plains, with an estimated population of approxirhe2s119,700 for
the four LGAs within the metropolis namely Igabiaduna North;

both years® This could be as result of shift of attention fromKaduna South, Chikdf

the malaria intervention globally to COVID-19 pande.

Some acute conditions share some of the more resaige

symptoms with COVID-19 such as: fever, difficulty i
breathing, fatigue, and headaches of acute ondais,Ta
malaria case for instance may be misclassified@glD-19 if

symptoms alone are used to define a case duringathéemic
and vice versa. Malaria symptoms appear within 30days
after an infective bite; multi-organ failure is anemon

complication in severe cases among adults whilpina®ery

distress is often encountered in children with majamitating

what is usually reported in patients with COVID-19.

Malaria is a widespread endemic disease; that sdlisess in
approximately 230 million people and Kkills approzitely

Study Design/Sample Size

The cross-sectional study was conducted amongagiémis that
presented within 3 months to state-establishedsang sites during
the COVID-19 pandemic (July-Sept 2020). Consenitiratjviduals
with or without fever presenting for COVID-19 tewsdi at
community screening sites across these four LGAg ineluded in
the study. Non-consenting individuals and persong had taken or
were on antimalarial or antimicrobial agents tweek&before, and,
those who were re-testing for COVID-19 after a jpvasly positive
test were excluded. A total of 770 persons consetatgparticipate
in the survey.

Sample Collection and Laboratory Analysis

430,000 people each yéarOver the past two decades, A structured interviewer-administered questionnaims used to
Ministries of Health (MoHs), National Malaria Coolkr obtain data from all consenting participants. Datademography
Programmes (NMCPs), Health Faciliies and Communityhich include, age and sex of the participants,spms of febrile
Health Workers (CHWSs) have done substantial work tdliness and other factors related to COVID-19 welpéained by the

dramatically control the disease, and progresarngible and
visible in communitie&:”

While taking great measures to prevent COVID-19,isit
essential that other potentially fatal diseaseshss Malaria,
Enteric fever, HIV, Tuberculosis, Lassa fever,&eca, are not
ignored. The COVID-19 pandemic could be devastatingts
own but this devastation will be substantially aifigd if the
response undermines the provision of life-savimyises for
other preventable and/or treatable diseases.

Several febrile illnesses share quite several symgptwith
COVID-19 and a lot of these infections are missedabse of
the current focus on the COVID-19 pandemic angriésention
and containmer.
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research assistants. Thereafter, 5 mL blood samate collected
from each participant using an EDTA vacutainer arddle. The
blood sample was then transported to the medicatamiology
laboratory at Barau Dikko Teaching Hospital foresming for
malaria fever and typhoid fever using rapid tes.Ki he kit used for
typhoid screening was TyphyRapid®, a lateral flow
immunochromatographic test which detects specifdd IS. Typhi
antibodies, using specific S. Typhi antigen immiaeidl on a
membrane strip, manufactured by Bio-diagnosticseReh Inc.,
Malaysia and that for malaria screening was SD BIKE®, a one-
step immunochromatographic test for the qualitatie¢ection of
Histidine-rich protein 1l (HRP-Il) antigen of the aftaria
Plasmodium falciparummanufactured by Standards Diagnostics
inc., Republic of Korea witkensitivity 99.7 % and specificity 99.3
%.
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Analysis was done per manufacturer’s instruction.

Each participant had a Dacron swab inserted thrttughostril
parallel to the palate until resistance is encaeteThe swab
was gently rubbed and rolled on the nasopharynxleftdn
place for twenty seconds to absorb secretions., Ajsecimens
were taken from the posterior pharynx and tonsélaas being
careful to avoid touching the tongue, teeth, antgu

The swab was gently brought out and inserted ineoirus
transport media (VTM), triple packaged and trantgabto the
Genomics laboratory at Barau Dikko Teaching Hospted
Yusuf Dantsoho Memorial Hospital for molecular assid for
COVID-19 using real time PCR machine.

The SARS-CoV-2 RNA was extracted using QlAamp® Vira
RNA Mini Kit (Qiagen, Germany) following manufactr's
instructions. The SARS-CoV-2 targets were deteaisihg
Detection Kit for 2019 Novel Coronavirus (2019-nQq@aAn
Gene primer kits; Sun Yat-sen University, Ghangzt@hina)
following manufacturer’s instructions. The BKC-PCH,
(Jinan Biobase Biotech co. Itd, China) was used tfo
amplification and detection of the virus in the gdas.

Table 1: Demographic characteristics of study partiipants

Statistical Analysis

All relevant data were entered and analyzed withl IBtatistical

Package for the Social Sciences (IBM SPSS Stajsicnonk, NY,

USA) software version 23. Data were summarizedgusioss tab
and frequency tables. Bivariate and multivariaggdtic regression
models were applied to check for statistically #igant association
between the dependent and independent variables. pRalue
below 0.05 was considered as statistically sigaific

RESULTS

The socio-demographics characteristics of the mdpoce are
shown in Table I. About a third of respondents 228.5%) were

below 30 years, which is similar in those gredtant49 years (216,
35.6%). Four hundred and fifty-four were male, diieh 95 (20.3%)

were positive and 316 participants were femaleyto€h 56 (17.7%)

were positive for COVID-19. Participants’ socio-degnaphics for

Malaria infection is depicted in Table 2. The tpesitivity rate of

COVID-19 was 19.6%, with 151 out of 770 participaneésting

positive for COVID-19

Characteristics COVID 19 Status
Positive Negative
Frequency (%) Frequency (%)
Age
Mean age 38.7+14.8 39.63+16.3
<30 45 (29.8) 178 (28.8)
30-49 68 (45.0) 263 (42.5)
>49 38 (25.2) 178 (28.8)
Total 151(100) 619(100)
Sex
Male 95(62.9) 359 (58.0)
Female 56(37.1) 260 (42.0)
Total 151(100) 619(100)

There was no statistically significant associatitretween
characteristics of the participants.

J Nig Infect Dis Soc Vol. 2 No. 1, Jan — Jun 2023
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Variable

Age

Meanage

<30 years

30-49
years

>49 years
Total

Sex

Male
Female

Total

Prevalence of Malaria and Typhoid Fever

Prevalence of Malaria was 11.7 %, (n= 90/770) ayoh®did fever was 25.8% (n= 199/770). Typhoid fewais the
most prevalent iliness in the study group followsdCOVID-19 (19.6%) and Malaria (11.7%). The coeiction
rate of Malaria and Typhoid fever was 2.9%. Covigiphoid co-infection was most common in the study
population (27.8%), followed by Covid/Malaria cdértion (13.9%) (Table 3)

Table 2. Association between sociodemographic chataristics and COVID-19, Malaria and

Typhoid status

COVID-19 Status

Positive Negative
Frequency

Frequency (%)

(%)

38.7£14.8 § 39.63 *
16.3

45 (29.8) 178 (28.8)

68 (45.0) 263 (42.5)

38 (25.2) 178 (28.8)

151(100) 619(100)

95(62.9) 359 (58.0)

56(37.1) 260 (42.0)

151(100) 619(100)

Test
statistics

2 =0.787
P =0.675

12=1.213
P =0.271

MALARIA Status
Positive Negative Test
Frequency | Frequency | statistics
(%) (%)
38.7+£14.8 39.63 +

16.3
36 (37.1) 187 (27.8) 12=3.888
36 (40.2) 292 (43.4)  p_g 143
22 (22.7) 194 (28.8)
97(100) 673(100)

¥2=1.000

57(58.8) 397 (59.0) P =0.966
40(41.2) 276 (41.0)
97(100) 673(100)

TYPHOID Status

Positive
Frequency
(%)

38.7+£14.8

63 (31.8)
92 (46.5)

43 (21.7)
198(100)

106 (B.5)
92(46.5)
198(100)

Negative
Frequency
(%)

39.63 +
16.3

160 (28.0)
239 (41.8)

173 (30.2)
572(100)

348 (60.8)
224 (39.2)
572 (100)

Test
statistics

42=5.314
P=0.070

12=3.243
P=0.72

There was no statistically significant associatmmtween COVID-19 status, Malaria status, typho#ust and the

socio-demographic characteristics of the particifgan

Table 3: COVID-19 infection with other febrile infections N=151

Febrile infections

COVID status

COVID-19 +ve COVID-19 -ve

Frequency (%) Frequency (%)
Malaria 21(13.9) 130(86.1)
Typhoid 42(27.8) 109(72.2)

Covid/Typhoid co-infection was most common (27.888pwed by Covid/Malaria co-infection (13.9%)

J Nig Infect Dis Soc Vol. 2 No. 1, Jan — Jun 2023
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There were significant association between symptoifever (p=0.001), cough, sore throat (p=0.00dgs of smell
(p=0.001), chills (p=0.001) and chest pain (p=0)0&id COVID-19 positive participants. However, nutiate
logistic regression showed that symptoms of fe@R14. 224; 95% CI, 6.754-29.956), cough (OR 2.85) ClI
1.058-7.547), loss of taste (OR, 0.270; 95% CI10-0.654), loss of smell (OR 71.292; 95% ClI, 33-:183.368) and
chills (OR, 3.455; 95% CI, 1.535-7.775) were sigmint predictors of COVID-19 infection as showrTiable 4.

100
M Positive (N = 151) B Negative (N = 619)

90

80

70

60
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4 | ‘ ‘
0 I I I

Feve Cougt  Sorethroat Lossof tasteL ossof smell  Chills Chestpair
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o
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=
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Fig 1. Symptom distribution of COVID-19 positive ard COVID-19 negative participants

Table 4: Symptoms among participants by SARS-CoV-fst results & multivariate logistic regression
analysis of predictive symptoms for COVID 19 infedbn

Participants by SARS-CoV-2 Multivariate logistic re gression

Symptoms Overall COVID-19 Status P value | OR (95% ClI) P value
(N =770)

Positive Negative
Fever 214 122 (57.0) | 92(43.0) 0.001* 14.224(6.754-29.956) 0.001*
Cough 78 41(52.6) 37(47.4) | 0.001* | 2.825(1.058-7.547) 0.038*
Sore throat 89 47 (52.8) 42(47.2) 0.001* | 1.181(0.481-2.899) 0.717
Loss of taste | 90 19(21.1) 71(78.9) 0.718 0.270(0.111-0.654) 0.004
Loss of smell | 126 112 (89.8) | 14(11.2) 0.001* | 71.292(33.140-153.%) 0.001*
Chills 85 55(64.7) 30(35.3) 0.001* | 3.455(1.535-7.775) 0.08*
Chest pain 33 22 (66.7) 11(33.3) 0.001* | 2.889(0.762-10.949) 0.119

Keys: OR: odds ratio, Cl: confidence interval, *s$#ically significant at P<0.05



Ige et al: Malaria and typhoid fever in patients with COVID-19

DISCUSSION Malaria/Typhoid fever coinfection was 2.9%. Genlgrahicrobial
- . co-infections are another primary concern in pasievith COVID-
The mean age of the participants who were COVIIpdsitive 19 sahy reported that microbial co-infections drespital-
was 38 years; with the majority of COVID-19 and a1@  ,cquired/nosocomial infections, and patients aguhito intensive
patients falling into 30 - 49-year age range. THiggbBngs were  care unjts with invasive mechanical ventilation ahgghly
similar to the research findings from Lagos, Sowbw g,gceptible to theth The COVID-19 positive patient's immune
Nigerial? Age showed no association with infection in th'ssystems may be already compromised and weakenesegoently
study. In this study, male participants accountda higher  making them susceptible to bacterial, fungal, calvto-infections.
percentage of those who were COVID-19 positivesTigure  The non-availability of specific guidelines or tre@nt options for

is probably because males accounted for a higheauof  hege types of co-infections at the moment may rimrte to
participants. In terms of sex, the male sex has baal to be a morbidity and mortality among patients.

major risk factor associated with the spread otagion as well

as the mortality rate in COVID-19 infectidhThis was further Typhoid fever (25.8%) was the most prevalent illnasthe study

corroborated by other authors who also reportedhdrig group followed by COVID-19 (19.6%) and Malaria (1%) at the

percentage of COVID-19 in male patiehts* 15 period the survey was carried out in the state.infaetion of
COVID-19 with different organisms has been repoitedifferent

The test positivity rate of Covid-19 in this OStUWS 19.6%.  part of the World too such as in places like Bahraian, United
(Table 1) This is much higher than the 5.6%, res@als that a;ap Emirate and Saudi Aratiaz324252627The most common

for tqg Country in a study conducted roughly abiet same pacterial species they reported wekdebsiella pneumonia,
time . This difference may be due to the varying respens  pseydomonas aeruginosa, Acinetobacter baumannihdghia
the general screening for Covid-19 by differentestain the coli, Staphylococcus aureus, Enterococcus —faecakisd
country, some more than others and in some s®tesening  enterococcus faeciumHaemophilus influenzae, Streptococcus

was minimal. pneumoniaeThe co-infection often cuts across all age grééips
. . . 23,24,25,26,27
Early diagnosis and treatment of malaria has beexen to

reduce disease, deaths, and transmission. WHO reeads  cq.infection with malaria in endemic regions washigh clinical
that all suspected cases of malaria be confirmed)ymrasite- importance as the pandemic spréaBoth malaria and COVID- 19
based diagnostic testing (through either microsampg rapid  pave similar signs and symptoms consisting of feveyalgia,
diagnostic test). Diagnostic testing enables hgaitividers to difficulty in breathing, fatigue and acute onseatiache?®? and
swiftly distinguish between malarial and non-malafevers, poth have similar aspects and seem to have a sporaptial for
facilitating appropriate treatmetit. mutual influenc&8293°The co-infection rate observed agreed with
Onosakponomé! in the findings from their research on the role of
sex in malaria-COVID-19 co-infection and some agged factors

in Rivers State, Nigeria. Also, multivariate lodggstregression
showed that the symptoms of fever, cough, losagiét loss of smell
and chills were significant predictors of COVD-18ection in this
Typhoid fever remains a major disease because dsete community.

urbanization, inadequate supplies of potable wategjonal
movement of large numbers of immigrant workersdaguate
facilities for processing human waste, overburddreslth-care
delivery systems, are some factors that contrittotethe
development and spread ob. Typh?' However, the true
incidence of typhoid fever is difficult to evaluaite Nigeria
because of the lack of a proper coordinated epidlegical

surveillance system The limitations of our study are worthy of note.phpid serology
may be associated with false positive tests whaliccpotentially
overestimate typhoid infection. Additionally, due® financial
constraints, we were unable to include participdntsn all the
LGAs of the state, hence, this may potentially iotpahe
generalizability of our findings.

Typhoid fever had a 25.8% prevalence rate in thisey. In
Nigeria, some data on typhoid fever prevalence been
documented by some researchers, ranging from 49yarstate
to 15% in the North western regict !

There is urgent need for enhanced sensitizatiotherpotential of
COVID-19/malaria/Typhoid fever co-infections and rther
guidance to clinicians on the importance of tesfiorgother causes
of febrile illness more so in this period when thexr much emphasis
to early detect and isolate COVID-19 in a bid totein further
spread of the disease.

COVID-19 (primary infection) patients who becomdeicted
and test positive for other pathogens (seconddegiions) are
said to be co-infected. Co-infection and superitidec of
pathogens in COVID-19 patients is a critical isagit is
difficult to distinguish the associated complicasd? In this
research, the findings revealed that typhoid waes most
prevalent co-infection with COVID-19 in the studyogp
followed by malaria. (Table 3)

J Nig Infect Dis Soc Vol. 2 No. 1, Jan — Jun 2023 https://www.jnids.org
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