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Abstract 

Background  Malaria remains the leading parasitic disease worldwide with a significant global morbidity and mor‑
tality burden. Plasmodium malariae, the least prevalent of the five Plasmodium species that cause human malaria, 
has unique characteristics including prolonged prepatent periods and life-long persistance. In non-endemic countries 
and particular in neonates with coexisting diseases diagnosis and therapy pose challenges.

Case presentation  We report a rare case of severe congenital P. malariae malaria in a 2-month-old female infant 
born in Germany to a Nigerian mother. The infant presented with fever, hepatosplenomegaly, jaundice, and res‑
piratory distress. Initial workup revealed significant haemolysis, hepatopathy, and thrombocytopenia. Microscopic 
and PCR confirmed P. malariae. Shortly after the initial presentation, the infant developed clinical signs of cerebral 
malaria and organ failure, requiring invasive ventilation, anti-seizure medication, and vasoactive support. Following 
treatment with intravenous artesunate and oral atovaquone/proguanil, the infant showed significant improvement 
and was discharged after 36 days (22 days of paediatric intensive care) with a multidisciplinary follow-up plan. At six 
months post-discharge, she demonstrated stable organ function and mild developmental delay.

Conclusion  The case highlights the diagnostic and therapeutic complexities of life-threatening congenital P. 
malariae infections in non-endemic countries. It underlines the importance of clinicians’ awareness of maternal travel 
or migration history and individualized treatment strategies. The increasing global mobility necessitates updated 
guidelines for congenital malaria management even for less likely P. malariae infections. Prophylactic measures, early 
recognition, and multidisciplinary management are critical for improving outcomes for such rare but severe presenta‑
tions and their long-lasting complications. Possible comprehensive neonatal malaria screening in high-risk popula‑
tions should be considered in the future.
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Background
Malaria is the most common parasitic disease world-
wide, affecting over 80 tropical and subtropical countries 
across all continents except Australia-Oceania and is the 
second highest cause of infection-related deaths after 
tuberculosis [1–3]. The reported number of estimated 
malaria cases in 2023 is increasing with 263 million (11 
million more than 2022) worldwide [2]. The European 
Centre for Disease Prevention and Control (ECDC) 
reports 6131 malaria cases in 2022 mainly in France and 
Germany, 99.8% travel-/migration-related and 86% due 
to Plasmodium falciparum [4].

Globally, five human-pathogenic parasites are known 
to cause malaria, all transmitted by female Anopheles 
mosquitoes[1]: Plasmodium falciparum, Plasmodium 
vivax, Plasmodium ovale, Plasmodium malariae, and 
Plasmodium knowlesi [1]. However, recent findings show 
that P. ovale can be genotypically divided into two inde-
pendent species. The parasites undergo a complex life 
cycle leading to unique fever patterns [5]: This report will 
focus on malaria caused by P. malariae (Malaria quartana 
or quartan malaria) with it’s characteristic quartan fever 
every 72 h [6].

Plasmodium malariae is mainly restricted to tropical 
regions, where it is widespread with higher proportions 
in Sub-Saharan Africa, South-East Asia and South Amer-
ica [7].

In contrast to other Plasmodium species, the prepatent 
period can last from 16 to 59 days with a relatively low 
parasitaemia [5]. Plasmodium malariae can persist for a 
lifetime, recurring occasionally especially in episodes of 
stress and immunosuppression, showing usually a mild 
or asymptomatic clinical course [6–9]. Only rarely can 
it lead to a severe, sometimes life-threatening disease, 
with anaemia, nephritis or pulmonary complications [6, 
10, 11]. Congenitally acquired P. malariae infections are 
even less frequently reported, despite an increased risk of 
infection and parasitaemia during pregnancy. Early signs 
of transplacental infection are anaemia of the mother or 
fetus, low birth weight, intrauterine growth restriction 
and fetal death[12, 13]. Congenital malaria is associated 
with chronic disease during later life, including diabetes 
mellitus and heart disease, leaving individuals at higher 
risk for associated diseases, even after the acute infection 
[14].

Plasmodium malariae is considered to be susceptible 
to most anti-malarials, including artemisinin-based com-
binations, and atovaquone-proguanil is the usual treat-
ment when ACT is not available [15–19].

Plasmodium malariae is described to be the least likely 
cause of primary malaria, with very few case presenta-
tions and research. Therefore, the treatment of severe 
cases still presents a true challenge [15].

Case presentation
Patient and family history
In the reported case the pregnancy was monitored 
in Germany and remained unremarkable apart from 
maternal gestational diabetes and arterial hyperten-
sion. There was no evidence of anaemia. All 10 prenatal 
check-ups, according to the German national guidelines, 
were unremarkable, as was a routine spontaneous birth 
in the local hospital. The female infant was born at 
37 + 5  weeks’gestation with an APGAR (appearance, 
pulse, grimace, response, activity, respiration) score of 
9/10/10 and birth weight of 3370 g.

Postnatally, trisomy 21 (karyotype: 47, XX + 21) was 
diagnosed, along with an atrial septal defect (ASD) and 
a patent ductus arteriosus (PDA). On day five of life, 
she developed a late-onset sepsis, complicated by res-
piratory failure and an episode of cor pulmonale without 
pathogen detection. Treatment included ampicillin and 
gentamicin, a course of prednisolone, cardiac medica-
tion (sildenafil, iloprost, and spironolactone) and inva-
sive ventilation at the local neonatal intensive care unit 
(NICU). These measures led to clinical improvement and 
discharge six weeks after birth. There was no evidence of 
immunodeficiency in the context of trisomy 21, as pre-
liminary and standardized tests were unremarkable.

Family history showed three healthy biological siblings 
(14-years old sister, 5- and 7-years old brothers), with no 
evidence of serious illnesses. The children never travelled 
abroad and there had been no known contact with ani-
mals. The 37-year-old Nigerian-born mother last visited 
her country two years before delivery. She reported a 
previous infection with P. falciparum, which was success-
fully treated (mother reports chloroquine treatment). The 
father was also of West African origin and in good health.

Initial presentation
Two weeks after discharge, the 2-month-old girl and her 
5-year-old brother were presented to the paediatrician 
with fever up to 38.9 °C for 3 days, non-productive cough 
and clear rhinitis. Primarily a viral respiratory infection 
was suspected. The symptoms of both children were 
treated with paracetamol and increased fluid intake. As 
there was no recovery, the infant was taken to the local 
children’s emergency department two days later.

When presented to the children’s emergency depart-
ment, the infant was in a stable general condition with a 
body temperature of 38.5 °C. She showed good skin tur-
gor, normal capillary refill time, and no signs of bleeding 
or meningitis. An icteric skin colour and hepatospleno-
megaly as well as moist rales on both sides of her lungs 
were noticed, with stable vital signs (blood pressure 
105/60  mmHg, heart rate 177  bpm, oxygen satura-
tion 99%). The initial laboratory examination revealed 
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the following results: pH 7.21, base excess −6  mmol/L, 
lactate 4,86  mmol/L, haemoglobin 96  g/L, leucocytes 
6,3 × 10⁹/L, thrombocytes 91 × 10⁹/L, C-reactive pro-
tein: 19  mg/L, GOT 278 U/L, LDH 607 U/L, bilirubin 
161,54  µmol/L and urine status: Bilirubin +  +  + , Pro-
tein + . A rapid pathogen diagnosis using PCR for respira-
tory viruses (Influenza A/B, Respiratory Syncytial Virus 
(RSV), Severe Acute Respiratory Syndrome Coronavirus 
2 (SARS-CoV-2)) and antigen test for streptococci, both 
from throat swabs, were negative, as well as an extended 
viral panel on the next day. A sonography of the abdomen 
in the emergency room showed a hepatosplenomegaly 
and a mild pericardial effusion of 7 mm.

Because of concerns for impending clinical deteriora-
tion due to liver failure, a paediatric infectious disease 
department at a referral university hospital was con-
sulted including involvement of the. As part of the 
diagnostic work-up for fever of unknown origin and 
a Nigerian-born mother, a rapid malaria test (initially 
without parasite specification) was recommended. The 
infant was referred to the Children’s University Hospital 
Essen (UME) for further diagnostic workup and potential 
malaria treatment.

Further clinical course
During the transport to UME, a first generalized tonic–
clonic seizure was observed. On admission to the paedi-
atric intensive care unit (PICU), the infant was breathing 
spontaneously but was intubated due to clinical dete-
rioration including another generalized seizure despite 
anti-seizure medication (Midazolam and Levetiracetam). 
Viral and microbiological testing, as well the chest X-ray 
revealed no sign of respiratory infection.

The infant was ventilated for 16 days, followed by high-
flow-nasal-cannula breathing support for another three 
days. Pulmonary hypertension subsequently developed 
again and was successfully treated with Iloprost inhala-
tion. Due to the circulatory failure, the infant was given 
circulatory support with fluid resuscitation, norepineph-
rine, and hydrocortisone for six days. The known ASD 
and PDA were never hemodynamically relevant.

At PICU admission, laboratory findings revealed 
signs of haemolysis due to malaria (lowest haemoglobin 
66 g/L), which required a total of two erythrocyte-trans-
fusions (at admission and after 7  days). Subsequently, 
all laboratory parameters, including thrombocytopenia 
(minimum 17 /nl), normalized and signs of haemolysis 
resolved. Glucose-6-phosphate dehydrogenase deficiency 
or other haemolytic anaemias were ruled out geneti-
cally. There were no nephrological complications, liver 
enzymes and hepatosplenomegaly normalized after treat-
ment, (maximum GGT 1007 U/L; GOT 243 U/L; GPT 
196 U/L – coagulation parameters were normal).

The infant was initially fed via nasogastric tube and 
later switched to breastfeeding.

Neurologically, there were signs of cerebral malaria like 
a prolonged generalized tonic–clonic seizure. As no fur-
ther seizures occurred, the anticonvulsant therapy with 
levetiracetam, started at admission, was stopped after 
22  days. Cranial Magnetic Resonance Imaging (cMRI) 
showed multiple small haemorrhages and hypointense 
lesions in subcortical and infratentorial regions (Fig. 1).

During the hospital stay at UME, extensive neuro-
physiological, phoniatric, ophthalmological and repeated 
electroencephalogram (EEG)-recordings revealed no 
pathologies apart from new-onset mild muscular hypoto-
nia in neurological examinations.

Plasmodium malariae was detected in the infant and 
extensive diagnostics for other infections were nega-
tive (Tables 1 and 2). Due to suspected sepsis and rising 
C-reactive protein (CRP, 4,8 mg/dl), antibiotic treatment 
with meropenem was started at admission and stopped 
after 48 h after admission due to negative blood cultures. 
Antiparasitic therapy consisted of three oral doses of 
atovaquone/proguanil (320/40  mg/day) and additionally 
five doses of artesunate intravenously (2.4 mg/kg/dosage) 
on hour 0, 12, 24, 48 and 72 were started. Since artesu-
nate for treatment of P. malariae, is an off-label therapy 
in Germany, it was conducted in agreement with the 
German Reference Centre and both parents after infor-
mal consent.

The family was informed in detail about malaria, its 
symptoms, risks, prophylaxis, and therapy. During the 
child’s hospital stay, the siblings and father were tested 
negative for malaria.

Except for haemolysis, the treatment with artesunate 
was well-tolerated and led to complete elimination of P. 
malariae.

After 36  days (22  days in PICU), the infant was dis-
charged in stable condition. Early intervention therapy 
and social-medical support was organized, as well as 
regular checks by the local and university paediatric 
cardiology, the local neuropaediatric and the University 
Department of Infectious Disease at UME. Motor and 
cognitive development, an echocardiography, cMRI and 
malaria monitoring tests were included.

Confirmation of the malaria diagnosis
Malaria diagnostics involved multiple tests aiming not 
only to detect the genus Plasmodium spp., but also to 
determine its species, parasite load, therapy monitor-
ing and potential resistance to common treatments (see 
Table 1) [7].

Microscopy of thin blood smears was repeated on 
days one, two, three, four, six, 13, 71 and 92 after the ini-
tial diagnosis (see Fig.  2). Until day three, parasite load 
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decreased and from day four on P. malariae could no 
longer be detected by microscopy and fluorescence flow 
cytometry.

Resistance testing is currently not available for routine 
diagnostics in Germany, and no evidence of Plasmodium 
spp. was detected in the blood of the siblings and their 
father. Aside from malaria, the diagnostic workup did not 
identify any additional pathologies, apart from the previ-
ously known conditions: trisomy 21, atrial septal defect 
(ASD), and patent ductus arteriosus (PDA) (see Table 2).

Follow up
Six months after discharge from PICU the infant 
showed no relapse for malaria. Bayles neuropsychologi-
cal development tests depicted a mild motor delay (no 
sitting without support at 9  month of age), language 
delay (only 2 words at 6  month of age) and cognitive 

impairment. The follow-up cMRI showed signs of 
microangiopathy, as well as small residual lesions post 
haemorrhages in the cerebellum, most likely due to the 
malaria. Further follow-up is planned.

Discussion
Severe congenital P. malariae infection as presented, 
is absolutely rare in a non-endemic country and was 
transmitted by a Nigerian-born mother after prior 
infection two years ago. This case highlights the ability 
of P. malariae to persist for extended periods, empha-
sizing the importance of considering the mother’s travel 
history to malaria-endemic regions and migration his-
tory. Additionally, it is essential to determine whether 
the patient recalled any previous P. malariae infection.

Fig. 1  cMRI 2 days after PICU admission T1 hyperintensities in cerebellar hemispheres with corresponding multiple cerebellar hemorrhages in SWI 
sequences. Bilateral temporo-occipital T2-white matter hyperintensities in subcortical and infratentorial regions, milder in the splenium. Pathologies 
marked with white arrows
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Malaria in Nigeria
The World Health Organization (WHO) reported 
608,000 deaths from malaria worldwide in 2023 with 
31% of these occurring in Nigeria [30]. In Nigeria, 90% of 
malaria-associated deaths affect children under 5 years of 
age [31]. Congenital malaria is reported with a prevalence 
of 5.1% to 46.7% in different Nigerian studies—depend-
ing on the region and diagnostic method [32–34].

Plasmodium falciparum (Malaria tropica) has been the 
most prevalent, whereas P.  malariae  was found in only 
9.8% (26% when using molecular diagnostics) including 
mostly in mixed malaria infections [35, 36].

Malaria in pregnancy
In Nigeria, the prevalence of malaria infections dur-
ing pregnancy has been reported with up to 70%, when 
sensitive detection methods were used [37]. Malaria 
infection during pregnancy may lead to impaired pla-
cental development and function, causing higher risk of 
low birth weight, preterm birth, small for gestational age 
and fetal death [14, 38, 39]. Prevention, early identifica-
tion, and management of malaria lower those risks, and 
some endemic countries even screen pregnant women 
in order to initiate early treatment [26, 34, 38]. As in the 
described case, pregnant women are rarely asked for 

Table 2  Further diagnostics

Diagnostic Result

Microbiology Negative: Tuberculin test and interferon gamma release assay (IGRA) for the detection of Mycobacterium tuberculosis, cultures 
(urine, blood, stool, tracheal secretions), molecular detection of atypical pulmonary pathogens and Toxoplasma gondii (tracheal 
secretions)

Virology Blood: Negative: Hepatitis A, B, C virus; Cytomegalovirus; Epstein-Barr Virus; Adenovirus; Human Herpesvirus 7/6; Parvovirus B19; 
Herpes Simplex Virus 1/2; Varicella-Zoster Virus; Enterovirus; human immunodeficiency virus
Tracheal secretions: Negative: Influenza A/B and H1N1, rhinovirus, endemic coronavirus, parainfluenza virus, human metapneu‑
movirus, bocavirus, respiratory syncytial virus, enterovirus, adenovirus, human parechovirus

Echocardiography PDA with left-to-right shunt, ASD, RV hypertrophy, and mild to moderate tricuspid valve insufficiency

Radiology Normal chest X-ray; cMRI/cCT showed infratentorial and supratentorial microbleeds (see Fig. 1)

Ultrasound Normal: Skull, abdomen, lungs, and thyroid; initial hepatosplenomegaly regressed over time

Neurophysiology Normal: AEP, VEP, BERA, and ophthalmological examination

Immunology Blood smear, differential blood count post-normalization, immunoglobulin levels (including subclasses), Terc Test for severe com‑
bined immunodeficiency (SCID), KREC Test (for B-cell defects, e.g., agammaglobulinemia)

Metabolic Diseases Normal: Organic acids, aminoacids, acylcarnitine-profile and glycosaminoglycans

Others No evidence of poisoning or medication intoxications

Fig. 2  Microscopic of the infant’s blood from two days after PICU admission. a Arrow: Band-form trophozoite of P. malariae. b Arrow: Schizont of P. 
malariae, as well as other blood stages of the parasite (arrowheads)
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malaria symptoms in non-endemic countries, leading to 
underdetection and putting mothers and children at risk 
for intrauterine-infections and their complications [40].

Malaria in early life
The most common cause of quartan malaria also in 
children is a direct transmission of P. malariae through 
Anopheles mosquitoes. Very rarely, it may be transmitted 
through blood products or non-sterile medical devices 
[1, 42]. Detection of Plasmodium spp. in neonatal blood 
with no possible postpartum infection defines congenital 
malaria [43]. There is a direct correlation between mater-
nal parasitaemia, parasitaemia in cord blood or placenta, 
and congenital infection rate [42]. The congenital infec-
tion rate is low, especially in non-endemic countries, and 
mostly shows unspecific symptoms [40, 44]. In endemic 
countries congenital malaria is reported with variable 
incidences for example between 0.1% and 10%, depend-
ing on the competence of mother’s immune [41, 45]. 
There might be a slight increase in congenital malaria 
globally, due to higher rates of drug resistance, increasing 
virulence of the Plasmodium spp. and possible coinfec-
tions with HIV [46]. First symptoms of congenital malaria 
like fever, hepatosplenomegaly or jaundice mostly occur 
within 3 to 8 weeks after birth, when maternal antibodies 
fade [3, 40, 44].

Challenges in diagnosis of Plasmodium malariae 
in non‑endemic regions and neonates
In non-endemic regions, misdiagnosis is even more 
common in children than in adults and typically more 
than one physician is contacted before a blood smear is 
ordered [47, 48]. Furthermore, congenital malaria is very 
rare in non-endemic countries, with only 81 reported 
cases in the United States between 1966 and 2005 [49]. 
At the presented german tertiary neonatal intensive care 
unit, malaria is not part of the local guidelines for diag-
nostic work up for sepsis or fever in newborns. However, 
fever of unknown origin should include malaria testing 
like a blood smear and PCR [50]. Common symptoms of 
congenital malaria include fever, anaemia, thrombocyto-
penia, hepatosplenomegaly, jaundice, regurgitation, diar-
rhoea, poor feeding or pulmonary distress [43]. All these 
symptoms may be present in bacterial sepsis, viral infec-
tion, or other congenital infections as well [51].

Present experience, including the presented case, 
highlights the importance to identify newborns at risk 
and to establish general screening recommendations for 
congenital malaria. Asking for maternal malaria history 
(origin, travels, previous illness or anaemia) and testing 
neonates with unknown symptoms and negative general 
work up, is essential [34, 43]. Due to the increasing prev-
alence of immigration from endemic into non-endemic 

countries, recommendations for screening and treatment 
should be established also for non-endemic countries.

In the presented case of the mother, both blood films 
and RDTs failed to detect a P. malariae infection and she 
was treated with chloroquine. However, highly sensitive 
diagnostic methods, such as PCR, successfully identified 
the infection. This highlights the importance of consid-
ering PCR diagnostics in cases with a history of malaria, 
migration history, or history of travel to endemic regions, 
particularly when the mother or child exhibits symptoms.

Prevention strategies in pregnancy and neonatal care
The latest WHO guideline from November 2024 rec-
ommends that pregnant women living in endemic areas 
receive intermittent preventive treatment with at least 
three doses, spaced one month apart, of sulfadoxine-
pyrimethamine during the second and third trimesters, 
as it is known to be safe for mother and the unborn child 
[52–54]. HIV-positive pregnant women are even at a 
higher risk of severe malaria infections and risk of drug 
interations, therefore the latest WHO guidelines should 
be consulted [52–54]. Even for this drug combination 
resistance has been reported, and new alternatives are 
needed [43, 55]. Additionally pregnant women should 
sleep under mosquito-repellent nets [52–54].

Treatment of congenital infections with P. malariae
Literature on therapeutical strategies for congenital 
malaria is sparce without clear national or international 
recommendations. It has been reported that newborns 
with congenital malaria caused by P. malariae, regard-
less of their clinical presentation, can be treated with 
oral artesunate therapy or quinine [56]. Severe cases of 
congenital malaria should be treated with intravenous 
artesunate [57].

Treatment of infections with P. malariae
There are no specific treatment guidelines for P. malariae 
due to its rarity.

However, all forms of severe malaria, including cases 
in adults, children, congenital infections, and pregnant 
women, should be treated with intravenous artesunate 
as the first-line therapy, if available [17, 54]. Following 
parenteral artesunate, the treatment course may be com-
pleted orally.

First choice of oral treatment of P. malariae infections 
are artemisinin-based therapies, including artemether/
lumefantrine. Dihydroartemisinin/piperaquine can be 
used also, for very young children and, to prevent QTc-
prolongation, atovaquone/proguanil is used [57–62]. 
Chloroquine is less suitable as congenital infections are 
often mixed and there could be resistance to chloroquine 
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reported for P. falciparum, P. vivax and P. malariae [28, 
57–62].

Long‑term management
Asymptomatic low-grade P. malariae parasitaemia 
can persist for a long time [6–9]. For that reason, in the 
treating paediatric infectious disease department, blood 
smears are analysed after completion of therapy on day 
7, 28 as well as 3 and 6  months, even if symptoms are 
absent.

A possible long-lasting complication after malaria is 
a neurological impairment [63–68]. Neuropaediatric 
follow-up should be ensured, especially in complicated 
malaria. In the presented case, muscular hypotonia was 
documented for the first time, during severe illness, 
which could be due to the trisomy 21, the long intensive 
care unit stay, but also MRI-pathologies including diffuse 
haemorrhages and white matter changes or a combina-
tion of these. In the reported case, cognitive and motor 
development may be influenced by trisomy 21, and there-
fore the origins of the residual pathology cannot be dif-
ferentiated very well. Nevertheless, the microangiopathy 
observed in the infant’s cMRT can be associated with 
long-term deficits due to malaria [63–68].

Immune deficiencies associated with Trisomy 21
Trisomy 21 is associated with congenital immune dys-
functions affecting both the innate and adaptive immune 
systems [69]. Potential immune deficiencies may con-
tribute to increased severity of malaria infections with 
impaired parasite control, dysredulation of immune 
response, compromaised antibody-mediated immunity, 
T-cell dysfunction and memory response [70]. For this 
reason, children with risk factors for immundeficiency 
infections, such as children with trisomy 21, should be 
evaluated for potential immunological.

As mentioned in Table 2 and the case presentation, in 
the reported case, evenso the infant had a trisomy 21, 
there were no laboratory or clinical evidence of immu-
nodeficiency, either initially or during the 6  month of 
follow-up. The infant demonstrated a normal NK-, B- 
and T-cell count, no indication of granulocyte dysfunc-
tion, a normal differential blood count with regular T-cell 
subsets and immunoglobulin levels, as well as normal 
thyroid function and a normal immune response to vac-
cinations over time (including tetanus, pneumococcal 
vaccines, and live vaccines).

Conclusion
The case of a two-month-old with congenital P. malar-
iae infection born in Germany, a non-endemic country, 
is presented with discussion of complexity of diagnosis 
and management. Despite the increasing prevalence of 

malaria worldwide, due to migration and global warm-
ing, knowledge of rare cases like those from P. malar-
iae or congenital malaria in non-endemic countries is 
limited, leaving them at a higher risk. In the presented 
case clinical presentation, with signs of severe malaria 
including neurologic involvement and organ dysfunc-
tion underlines the necessity of early recognition of 
neonates at risk with early diagnosis and treatment.
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