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Absract. Parvovirus infection (PVI) is widespread in the world; more than 80% of the adult population have antibodies of IgG
class to parvovirus B19. Malaria is a vector-borne parasitic disease caused by the protozoa of the genus Plasmodium, that
is widespread in the countries of Africa, Southeast Asia, Oceania. The objective of the present study was to evaluate the effect
of parvovirus B19 infection on the clinical course of malaria and the outcome of the underlying disease. During the period
2016—2018 blood plasma samples of 316 patients from the hospital of the Friya Prefecture of the Republic of Guinea (GR) with
confirmed diagnosis of malaria were examined for the presence of PVB19 DNA. The clinical course of malaria in 316 exam-
ined patients was divided into group of either mild or complicated. In total, PVB19 DNA was detected in blood plasma in 55
of 316 patients (17.41£2.13%). But in the group with co-infection of PVBI19 and P. falciparum complications were observed
in 40 of 55 (72.73£2.75%) patients, and in 6 of 55 cases (10.91+4.40%) the disease resulted in death. In the group of patients
with malaria without PVI, complications occurred in 99 of 261 patients (37.9+3.0%); of those 2 (0.77+0.54%) died. It was found
that the most numerous group in the structure of malaria patients is represented by children under 5 (median 3) years (89, or
28.25+2.53%). Our results correlate with the data of other researchers who studied the PVI-associated malaria in children
in malaria-endemic regions: among children under 5 years, the absolute majority of cases of PVI was accompanied by a com-
plicated course of malaria. The primary parvovirus infection can aggravate the course of malaria, especially when combined
with other unfavorable conditions (iron deficiency, malnutrition, helminthic infections, co-infections, etc.). Thus, infection
with PVBI19 becomes a critical factor, which can provoke a severe life-threatening anemia, and also cause other complications.
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npocteidumM pona Plasmodium, UPOKO pacrpocTpaHeHHOe B cTpaHax Adpuku, IOro-BoctouHoii A3uu, OKeaHuu.
Lenpio paboTHI OBIJIO M3yUeHUE BIMSTHUS WHGUIIMPOBAHUS TTapBoBHpycoM B19 Ha KIIMHMYECKOe TeueHUEe MalsIpuun
1 MCX0I OCHOBHOTO 3abojieBaHus. B mepuon 2016—2018 rr. Ha Hanuuue JHK PVBI19 uccienoBaHbl 00pasiibl m1a3Mbl
KpoBU O00NbHBIX rocruTans npedektypel @pust 'Buneiickoit Pecniyonuku (I'P) ¢ nabopaTopHO MOATBEPKIEHHBIM
IMarHo30M «Majisapus». KnnmHudeckoe TeueHne Majsipun y 316 o6cien0BaHHBIX MALMEHTOB OLIEHUBAIHM KaK «[1POCTOE»
u «ocnoxHeHHoe». B nenom, IHK PVB19 DNA 6bLia BbIsiBlIcHa B I1a3Me KpoBu 55 u3 316 nmauueHToB (17,41£2,13%).
Ho B rpynme 6onpHBIX ¢ KouHpuuupoBanueM PVBI9 u P. falciparum ocnoxHeHHOE TeUeHHUE MaJISIpUU HaOIIOTaIN
y 40 u3 55 (72,73%2,75%) nauuentos, u B 6 u3 55 ciydaes (10,91+4,40%) perucTpupoBaiu JeTaabHbIi ucxon. B rpymme
MALUEHTOB ¢ MaJisgpueii 0e3 KoMHGULIUPOoBaHKS MapBoBupycoM B19 ocnoxHeHus Haboganuch y 99 us 261 mauueHTta
(37,9£3,0%); u3 vux 2 (0,77%0,54%) ymepiu. belio o6HapyxeHo, 4To Hanbojiee MHOTOUMCIEHHAs TPYIINa B CTPYKType
0OJIbHBIX MaJISIpUEli IIPEACTaBlIEHA IETHMU B BO3pacTe 10 5 et (cpeanuii 3 rona) (89, mam 28,25+2,53%). Haiuu pesyibra-
THI KOPPEJNUPYIOT C TaHHBIMU APYTUX MCCIIENOBATENCi: Cpean AeTeil B Bo3pacTe 0 5 JIeT, MPOKMBAIOIINX B palloHaX,
SHIEMUYHBIX IO MaJspuu, aOCONIOTHOE OOJBIIMHCTBO CJydaeB MapBOBUPYCHOM WHMEKIIMM COMPOBOXIANOCH
OCJIOXXHEHHBIM TedeHreM Mansipuu. [TapBoBupycHast MHGEKIIMS, pa3BUBAIOILIAsCS B pAHHEM JETCKOM BO3PacTe, MOXET
YCYTYOJISATh TEYEHUE MAJISIPUU, OCOOEHHO Ha (DOHE IPYTMX HEOIArONPUATHBIX YCIOBUI (Ie@ULINT XeJle3a, HeloedaHKe,
reJbMUHTHBIC MHBa3UU, KonHbeKuu ump.). [Ipu arom nHbuimposanue PVBI19 ctaHOBUTCS KpUTHUYECKUM (PaKTOPOM,
KOTOPbI MOKET IMPOBOLIMPOBATH 3JI0KAUYECTBEHHOE TeUCHUE aHEMUM C YIPO30M [Tl )KU3HU, a TAKKE BbI3bIBATH JIPYTHE

OCJIOKHEHU .

Karouesvie caosa: napsosupycnas unpexyus, IHK napsosupyca B19, Plasmodium falciparum, maaspus, anemus.

Introduction

Parvovirus infection (PVI) is widespread in the
world; more than 80% of the adult population
have antibodies of IgG class to parvovirus B19 [6].
The causative agent of PVI is the DNA-containing
parvovirus B19 (PVBI19). PVBI9 has a tropism
for cells carrying P-antigen (Gb4 receptor). These
are the precursor cells of the erythroid bone mar-
row lineage, liver, spleen, heart and intestine tissues,
mature erythrocytes, granulocytes, endothelial and
smooth muscle cells of the vessels. Depending on the
hematological and immunological status, the mani-
festations of PVI vary from asymptomatic course
or mild exanthemic disease (infectious erythema)
to severe forms (aplastic crisis, pancytopenia, acute
hepatitis, fulminant hepatic failure, encephalitis,
cardiomyopathy and myocarditis). Parvovirus infec-
tion complicates the course of diseases accompanied
by immunodeficiencies (oncological, hematological,
etc.) [1, 2, 9]. According to several authors, infection
with PVBI19 can aggravate the course of malaria [3,
8, 12, 14].

Malaria is a vector-borne parasitic disease
caused by the protozoa of the genus Plasmodium,
that is widespread in the countries of Equatorial
Africa, Southeast Asia, Oceania, Central and South
America. The problem of malaria is especially urgent
for the Sub-Saharan Africa. This territory accounts
for 90% of cases and 92% of deaths from malaria
in the world. According to WHO, in the Republic
of Guinea (GR) in 2015, 811 000 cases of laborato-
ry-confirmed malaria were detected. The disease
proceeds with cyclic fever, febrile paroxysms, hepa-
torenal and anemic syndrome. Severe complications
of malaria leading to death can be cerebral edema,
cerebral (malarial) coma, splenic and kidney failure,

disseminated intravascular coagulation syndrome
(DIC-syndrome), acute massive hemolysis, hemo-
globinuria, hemorrhagic syndrome.

The objective of the present study was to evaluate
the effect of parvovirus B19 infection on the clinical
course of malaria and the outcome of the underlying
disease.

Materials and methods

During the period 2016—2018 blood plasma
samples of 316 patients from the hospital of the Friya
Prefecture of the Republic of Guinea (GR) with con-
firmed diagnosis of malaria were examined for the
presence of PVB19 DNA. DNA PVBI19 was detected
by PCR usingthesetsofreagents Ampliprime “RIBO-
prep” and “AmpliSens®Parvovirus B19-FL” (Central
Institution of Epidemiology, Rospotrebnadzor,
Russia) in accordance with the manufacturer’s in-
struction.

Statistical treatment of the results was carried out
using the analysis of frequency distributions and con-
jugacy tables using the GraphPadInStat 3 software.
The significance of the differences and the confi-
dence interval were determined by the Student’s
t-test. Differences were considered significant at
p <0.01.

Results

The clinical course of malaria in 316 examined
patients was divided into group of either mild or
complicated. A mild course of malaria was detected
in 177 (56.01+2.79%) patients. This form of the di-
sease was characterized by fever with temperature
not exceeding 39°C, general weakness and moder-
ate anemia (hemoglobin concentration higher than
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Table 1. The effect of parvovirus B19 infecting on the course of malaria in patients of Fria Prefecture

of the Republic of Guinea

Presence of PV19 DNA
Course of malaria Number of patients, abs./% — -
Positive, abs./% Negative, abs./%
Mild 177/56.01£2.79 15/27.27+2.75 162/62.07+3.0
Complicated 139/43.99+2.79 40/72.73+£2.75 99/37.93+3.0
Lethal outcome 8/2.53+0.88 6/10.91+4.40 2/0.77+0.54
Total 316/100 55/17.41£2.13 261/82.6+£2.13

70 g/1). 139 patients (43.99£2.79%) manifested
the complicated course of malaria that was accompa-
nied by a rise of the temperature up to 40°C, nausea,
vomiting, severe anemia (hemoglobin concentration
lower than 70 g/1), high levels of transaminases, crea-
tinine, a decrease in the total protein in the blood.
In 8 (2.53+0.88%) cases, the severe course of the dis-
ease led to a fatal outcome.

Plasma samples of patients with mild and compli-
cated forms of malaria were tested for the presence
of PVB19 DNA. The results are shown in Table 1.

In total, PVB19 DNA was detected in blood plas-
ma in 55 of 316 patients (17.41+2.13%). In groups
of both PVB19-positive and negative patients, cases
of mild and complicated as well as fatal outcomes were
detected. However, in the group with co-infection
of PVBI19 and P. falciparum, complications and mor-
tality rates were significantly higher. Indeed, com-
plications were observed in 40 of 55 (72.73£2.75%)
patients, and in 6 of 55 cases (10.91+4.40%) the di-
sease resulted in death. In the group of patients with
malaria without PVI, complications occurred in 99
of 261 patients (37.9£3.0%); of those 2 (0.77£0.54%)
died. Thus, the probability of developing a compli-
cated course of malaria with a co-infection is signifi-
cantly higher than in the absence of PVI (p < 0.0001;
RR =1.917;95% CI: 1.532 to 2.399).

To study the age structure of patients with ma-
laria, they were distributed into seven age groups:
0-5, 6—10, 1115, 16—25, 26—45 and 46—65 years
old (Table 2). It was found that the most numerous
group in the structure of malaria patients is repre-
sented by children under 5 (median 3) years (89, or
28.25+2.53%). The lowest number of malaria cases
falls into the age group of 46—65 (median 57) years —
17 cases, or 5.4+0.71%. It is noteworthy that the DNA
of PVBI19 in the blood plasma of patients of this group
has not been detected.

In other age groups of patients with malaria,
the presence of PVBI9 DNA in the blood plas-
ma is characterized by the following rates: among
children under 5 years (median 3 years) it was de-
tected in 17.9844.07% of patients; in the group
of 6—10 years (median 8 years), the detection rate
increased to 28.85%6.28, and reached a maximum
of 34.29+8.02% in the group of 11—15 years (median
13 years). These results indicate a wide prevalence
of parvovirus infection among children and adoles-

cents and correspond to the data available in the lit-
erature [5, 13, 15]. In older patients, this value was
reduced to 15.38%5.0% in the group of 16—25 years
(median 20 years), to 5.71%3.22% in the group
of 26—45 years (median 36.5 years) and zero in the
age group of 46—65 years (median 57 years). The se-
verity of PVBI19-associated malaria was analyzed
in different age groups. The results are summarized
in Table 3.

As canbe seen from the results presented, the max-
imum number of cases of complicated malaria with
PVI (n = 15) was observed in patients under 5 years
old, where it accounts for 93.75+£6.05% of cases com-
paring to 27.27£7.04% among all PVBI19-positive
patients. The likelihood of developing a complicated
course of malaria with a co-infection in this age group
is significantly higher than in the absence of PVI
(p =0.0001; RR =2.44; 95% CI: 1.780-3.357). It is
important to note that 6 out of 8 deaths occur in this
group, that is significantly higher than in the absence
of infection with PV B19 (p =0.0003, RR = 13.688,
95% CI: 3.034—61.740). With age increase, the inci-
dence of complicated course of PVI-combined ma-
laria decreases, although the trend persists in indi-
viduals under 26 years of age. Thus, among patients
of 6—10 years of age, complicated malaria was re-
corded in 18.18+5.75% of PV B19-infected persons;
in the group of 11—15 years — in 14.55+5.14% of cas-
es; in persons from 16 to 25 years in 9.09+4.07%
of cases. However, the differences in the course
of malaria between patients infected and not infected
with parvovirus B19 are not statistically reliable in all
these age groups.

Table 2. Age distribution of malaria patients with
combined parvoviral infection

Age group, | Number of patients, PVB19-positive,
years abs./% abs./%
0-5 89/28.25+2.53 16/17.98+4.07
6-10 52/16.51£2.09 15/28.85+6.28
11-15 35/11.111.77 12/34.29+8.02
16-25 52/16.51£2.09 8/15.38+5.00
26-45 70/22.22+1.16 4/5.71£3.22
46-65 17/5.40+0.71 0/0.0
Total 315/100 55/17.46+2.14
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Table 3. Mild and complicated course of malaria
associated with parvovirus B19 infection
in different age groups

Mild disease, Complicated
Age, years abs./% disease, abs./%
0-5 1/1.82+1.80 15/27.27+7.04
6-10 5/9.09+3.88 10/18.18+5.75
11-15 4/7.27+3.50 8/14.55+5.14
16-25 3/5.45+3.06 5/9.09+4.07
26-45 2/3.64%2.52 2/3.64%2.57
46-65 0/0.0% 0/0.0%
(nT‘fg's) 15/27.2746.01% | 40/72.73+11.50%
Discussion

It is known that in seronegative individuals with
primary infection parvovirus in the acute phase
can cause a failure of erythrocytes formation for up
to 5—7 days, which leads to a significant decrease
in hemoglobin [15]. Erythrocytes are also the main
target of the malarial plasmodium, which multiplies
within and destroys them thus causing anemia of va-
rying severity. According to several authors, infection
with PVI occurs after decrease in cellular immuni-
ty caused by P. falciparum [4, 7]. There is evidence
that in severe malaria-endemic regions severe forms
of anemia are the main cause of child mortality.
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Thus, severe anemia is considered the cause of child-
hood death in malaria in 17—54% of cases [11, 13].

Our results correlate with the data of other re-
searchers who studied the PVI-associated malaria
in children in malaria-endemic regions: among child-
ren under 5 years, the absolute majority of cases of PVI
was accompanied by a complicated course of malaria
[4, 10, 14].

Having in mind that according to studies,
in African countries 50 to 90% of the population
by age 6 have IgG antibodies to PVBI9 [15] and,
based on the results obtained, it can be assumed
that the probability of complicated course of PVI-
associated malaria depends on the age of the patient.
The older the patient, the higher the probability
of having immunity to parvovirus, and, therefore,
the less influence the associated infection demon-
strates.

In contrast, the primary parvovirus infection,
which normally occurs in early childhood, is acute
and can aggravate the course of malaria, especially
when combined with other unfavorable conditions
(iron deficiency, malnutrition, helminthic infections,
co-infections, etc.). Thus, infection with PVB19 be-
comes a critical factor, which can provoke a severe
life-threatening anemia, and also cause other com-
plications.

In general, the results of this study indicate a high
medical-social significance of parvovirus infection
for countries endemic for malaria.
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