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Abstract

Malaria infection causes lysis of infected red blood cells (RBCs), leading to anemia. Autoimmune hemolytic
anemia (AIHA), on the other hand, is caused by antibody-mediated destruction of RBCs, and it is associated
with other autoimmune disorders like systemic lupus erythematosus (SLE). Thereby, we report a rare case of
concurrent malaria infection with AIHA and acute cytomegalovirus (CMV) infection. A 33-year-old female
presented with fever for seven days. She came back from Ethiopia 40 days ago. She was found to have severe
anemia, and further workup revealed high levels of immunoglobulin G (IgG) antibodies against RBC. She
rapidly improved with antimalarial and prednisolone therapy. She was also found to have immunoglobulin
M (IgM) against CMV, indicating acute infection, but she didn't have specific manifestations related to CMV
and therefore was not treated. During outpatient follow-up, she was found to have high antinuclear antibody
(ANA) titers as well as low complements, indicating the possibility of an underlying autoimmune

disorder. This case underscores the need for concurrent antimalarial and immunosuppressive therapy in co-
occurring autoimmune hemolytic anemia (ATHA)/malaria, with close monitoring for SLE progression given
high ANA titers.
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Introduction

Malaria-induced hemolysis is primarily due to the destruction of red blood cells (RBCs) parasitized by
Plasmodium species, alongside immune-mediated lysis of uninfected RBCs [1]. In contrast, autoimmune
hemolytic anemia (AIHA), which arises from autoantibodies against RBC antigens and is frequently
associated with other autoimmune disorders [2]. Cytomegalovirus (CMV) infection is a possible trigger for
AIHA as well [3]. The positive direct antiglobulin test (DAT) observed in AITHA may also appear in malaria,
complicating its utility as a distinguishing marker [4]. Evidence suggests that malaria infection may trigger
or exacerbate autoimmune conditions, including systemic lupus erythematosus (SLE) [5].

Clinical manifestations of both malaria and ATHA can overlap, as both can lead to manifestations of
hemolytic anemia such as pallor, reduced hemoglobin count, and reduced haptoglobin [1,2]. However, fever,
especially high-grade fever, is a more prominent feature of malaria [1]. Severe malaria can cause a picture of
multisystem disease [1]. On the other hand, ATHA is associated with different etiologies, and therefore, the
manifestations will depend on those disorders [6]. Moreover, AIHA can be the first manifestation of SLE [7].
Modern malaria treatment consists of artemisinin-based combination therapy, while treatment of AIHA
relies on immunosuppression [1,2].

DAT positivity in both malaria and ATHA complicates diagnosis, necessitating parasite quantification,
autoimmune serology, and response to therapy for differentiation. Thereby, we present a case of malaria
vivax complicated by concurrent CMV infection and AIHA. The differentiation between the two entities
poses a diagnostic challenge. This case also demonstrates the role of steroids in mixed hemolysis.

Case Presentation

A 33-year-old female not known to have any previous significant medical condition presented with bilateral
lower limb swelling, fever, and chills for seven days prior to her presentation. She had traveled to Ethiopia 40
days prior to the presentation. She reported that none of her close contacts were having active symptoms,
and she denied any bleeding episodes. Menstruation was normal with no heavy bleeding. Upon examination,
the patient was febrile with a temperature of 40.5 °C with no specific pattern and tachycardic in the range of
100-150 beats per minute. She was otherwise vitally stable. Her skin was pale, and she had significant
jaundice, but no hepatosplenomegaly was appreciated. She had significantly lower limb edema up to the
thighs.

Blood tests were sent, and she was found to have hemolytic and macrocytic anemia, evident by hemoglobin
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of 57 (g/1), MCV of 121, high direct bilirubin of micromol/L units, and undetectable haptoglobin. She had
thrombocytopenia with a platelet count of 89 x 1091 (Table I). She was admitted as a case of fever in a
returning traveler with hemolytic anemia and thrombocytopenia. Therefore, diagnostic tests for infections
and autoimmune disorders were sent. She was transfused with one RBC unit.

At presentation During admission At follow-up

Hg 57 g/L Folate 5.8 nmol/L Low C3 0.83 (normal range: 0.90-1.80)
Platelets 89 x 10°/L Positive DAT Poly with +2 IgG Low C4 0.10 (normal range: 0.10-0.40)
Direct bilirubin 15.7 micromol/L Positive CMV IgM ANA 1:640 (high titer)

TABLE 1: Patient relevant positive lab findings

Hg: hemoglobin; DAT: direct antiglobulin test; IgG: immunoglobulin G; IgM: immunoglobulin M; CMV: cytomegalovirus; ANA: antinuclear antibody

Her peripheral blood smear was positive for Plasmodium vivax, and therefore, intravenous artesunate was
initiated at a dose of 2.4 mg/kg, and scheduled for three doses; immediately, after 12 hours, and after 24
hours, given her severe picture. Moreover, folate level was low, so supplementation was given, and albumin
level was 19 g/L, but she had no proteinuria. The hemolytic screen came positive for direct antiglobulin with
+2 immunoglobulin G (IgG) and positive C3d. The hematology team was consulted, and they believe that her
positive malaria screening might not explain her high autoimmune markers and severe derangement in her
blood, and decided that the patient might benefit from a steroid course with a presumed diagnosis of ATHA.
Therefore, the patient was started on prednisolone with a dose of 1 mg/kg.

Further testing revealed positive CMV immunoglobulin M (IgM) by chemiluminescence. However, the
patient didn’t have organ-specific manifestations of CMV such as CMV pneumonitis or colitis. Therefore, as
per the infectious disease team, there was no indication to treat at that time.

Patient clinically improved on artesunate and steroids, hemoglobin counts stabilized, and the platelets
count improved (Figure I). Patient was switched to the artemisinin-based oral regimen and then discharged
on oral primaquine and a tapering prednisolone regimen; the patient was instructed to decrease the dose by
10 mg every week until stopped.
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FIGURE 1: Improvement in the platelet count demonstrated over time

Following up in the clinic revealed a significant improvement in her hemoglobin count. Antinuclear
antibody (ANA) came out after discharge to be positive with a titer of 640, and her C3 and C4 counts were
low, but double-stranded DNA (DsDNA) was negative (Table 7). The patient was doing well on further
checkups with no evidence of developing SLE.
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Discussion

This case presents a complex interplay between AIHA and P. vivax malaria, both of which are associated with
hemolysis. Given the positive ANA and low complements, this further strengthens the possibility of having
concurrent ATHA with her malaria [8]. Moreover, especially given her demographics, it could represent an
early presentation of SLE.

Although the patient doesn’t fulfill the criteria of SLE, given the lack of other features and the absence of
SLE-specific antibodies (Figure 2) [9], this might be an early presentation, especially given the language
barrier and lack of in-depth rheumatological history. What supports the presence of long-standing
autoimmune disease and hemolysis is the folate level, which is not expected to happen acutely [10].

Entry criterion
Antinuclear antibodies (ANA) at a titer of 21:80 on HEp-2 cells or an equivalent positive test (ever)

g

If absent, do not classify as SLE
If present, apply additive criteria

Additive criteria
Do not count a criterion if there is a more likely explanation than SLE.
Occurrence of a criterion on at least one occasion is sufficient.
SLE classification requires at least one clinical criterion and 210 points.
Criteria need not occur simultaneously.
Within each domain, only the highest weighted criterion is counted toward the total score§.

Clinical domains and criteria Weight | Immunology domains and criteria  Weight |
Constitutional Antiphospholipid antibodi
Fever 2 Anti-cardiolipin antibodies OR
Hematologic Anti-B2GP1 antibodies OR
Leukopenia 3 Lupus anticoagulant 2
Thrombocytopenia 4 Compl t pr i
Autoimmune hemolysis => a Low C3 OR low C4 3
Neuropsychiatric Low C3 AND low C4 => 4
Delirium 2 SLE-specific antibodies

Psychosis 3 Anti-dsDNA antibody* OR
Seizure 5 Anti-Smith antibody 6
Mucocutaneous
Non-scarring alopecia 2
Oral ulcers 2
Subacute cutaneous OR discoid lupus 4
Acute cutaneous lupus 6
Serosal
Pleural or pericardial effusion 5
Acute pericarditis 6
Musculoskeletal
Joint involvement 6
Renal
Proteinuria >0.5g/24h 4
Renal biopsy Class Il or V lupus nephritis 8

Renal biopsy Class Il or IV lupus nephritis 10

Total score:

N

Classify as Systemic Lupus Erythematosus with a score of 10 or more if entry criterion fulfilled.

FIGURE 2: SLE EULAR/ACR 2019 criteria. Patient should have a score
of 10; our patient score is 8 after excluding fever since she has malaria.

SLE: systemic lupus erythematosus; EULAR/ACR: European League Against Rheumatism/American College of
Rheumatology

Credit: Adapted from [9]

Interestingly, genetic factors associated with SLE may modulate susceptibility and response to malaria.
Studies have demonstrated that SLE-associated polymorphisms, such as those in the FcyRIIB receptor,
enhance phagocytosis of malaria-infected RBCs, leading to increased parasite clearance and potentially
reduced disease severity [11,12]. This genetic advantage, likely an evolutionary adaptation in malaria-
endemic regions, also predisposes individuals to autoimmune disorders like SLE [12]. Genetic testing was not
performed in this case but can be considered in future visits. Moreover, it is well known that pre-existing
autoimmune disorders increase susceptibility to infection as well as the severity of it. This might explain her
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severe picture, given that anemia caused by P. vivax is usually less severe than Plasmodium falciparum [13,14].
Only one previously reported case showed the concurrent presence of P. vivax and direct antiglobulin
reactions [14].

CMV is also a rare trigger for AIHA [3]. CMV in an immunocompetent host usually presents with
mononucleosis-like illness, which is characterized by fever, rash, and leukocytosis [15]. The patient didn't
have rash, and her labs revealed leukopenia. Moreover, organ-specific involvement was not present in this
case since the patient is not severely immunocompromised. What it could have contributed to is the

fever and also the positive ANA titers [15]. Moreover, it could have served as a trigger for AIHA or even SLE,
as this relation is reported before [16]. Measuring CMV viral load might have assisted in decision-making,
but unfortunately, it was not performed. Nevertheless, the treatment would most likely remain supportive
since there is no organ-specific involvement. The patient's rapid clinical improvement without CMV-
directed therapy might indicate that CMV was not a significant contributor to her presentation.

Conversely, the immunosuppressive treatments used in AIHA and/or SLE, such as corticosteroids and
cyclophosphamide, can exacerbate infections like malaria [17]. This interplay complicates treatment
strategies, as the management of malaria-induced hemolysis (antimalarial therapy) and ATHA
(immunosuppression) may conflict. In this patient, the dual approach of antimalarial therapy with
artesunate and immune modulation with corticosteroids was essential to control both conditions.

Conclusions

This case highlights malaria-AIHA interplay, with SLE potential. It emphasizes the intricate relationship
between autoimmunity and infectious diseases. It also underscores the need for a thorough diagnostic
workup to identify the etiology of hemolysis in patients with concurrent ATHA/SLE and malaria. Laboratory
investigations, including peripheral blood smear, parasitemia levels, and DAT results, alongside clinical
response to therapy, are critical. Moreover, future SLE monitoring is important to aid in the early detection
of progression to SLE. CMV infection might have also contributed to her clinical presentation. Further
research into the genetic and immunological factors underlying this interplay is necessary to optimize
diagnostic and therapeutic approaches.
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