
Cytomegalovirus Infection Causing Severe Aregenerative and Autoimmune Hemolytic Anemia in an Immunocompetent Adult


Abstract
Background: Autoimmune hemolytic anemia (AIHA) is a rare but potentially life-threatening complication of viral infections. While cytomegalovirus (CMV) infection is usually benign in immunocompetent adults, it can exceptionally trigger severe hematological autoimmunity.
Case Presentation: We report the case of a 41-year-old immunocompetent woman admitted with profound symptomatic anemia (Hb 1.2 g/dL). Laboratory findings showed Coombs-positive hemolysis and marked aregenerative anemia. Autoimmune screening revealed ANA and anti-SSA positivity, but bone marrow biopsy excluded malignant or aplastic processes. CMV serology confirmed acute primary infection, while other viral studies were negative. The patient was treated with red blood cell transfusions, corticosteroids, and antiviral therapy (ganciclovir followed by valganciclovir). Clinical evolution was favorable, with complete hematologic recovery.
Conclusion: CMV-induced AIHA, although exceptional in immunocompetent adults, should be recognized as a potential diagnostic challenge in acute severe anemia. This case highlights the need for greater awareness among clinicians and for future research to establish standardized therapeutic strategies and evaluate the long-term autoimmune implications of CMV infection.
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Introduction
Severe autoimmune anemias triggered by viral infections are rare in immunocompetent adults. Cytomegalovirus (CMV), although common, is very rarely responsible for profound aregenerative anemia (1,2). Such clinical presentations are life-threatening, requiring rapid diagnosis and appropriate management. We report a case of a previously healthy adult who developed severe, CMV-associated aregenerative anemia. This case report highlights the diagnostic challenges and therapeutic considerations in this rare scenario.

Case Report
We report the case of a 41-year-old woman with no significant medical history, admitted for a poorly tolerated severe anemic syndrome characterized by dyspnea on minimal exertion, palpitations, and asthenia. Clinical examination revealed a profoundly pale patient without hemorrhagic signs or tumor syndrome.
Blood count showed profound anemia (Hb 1.2 g/dL), normochromic, normocytic, and markedly aregenerative (reticulocytes 5,000/mm³), with normal leukocytes and platelets. Peripheral blood smear demonstrated anisocytosis, polychromatophilia, and hypochromia.
Direct antiglobulin test (IgG Coombs) was strongly positive. Hemolysis workup revealed collapsed haptoglobin, elevated indirect bilirubin, and high LDH (1250 IU/L). Autoimmune screening showed ANA 1:640 speckled and positive anti-SSA Ro60, without clinical or laboratory signs of lupus or Sjögren’s syndrome. Bone marrow aspirate and biopsy demonstrated granulocytic hyperplasia without malignancy.
CMV serology confirmed acute primary infection (initially positive IgM, negative IgG, later seroconversion to IgG positive at day 20). Other viral studies (EBV, HIV1/2, parvovirus B19) were negative. Additional tests including chest, abdomen and pelvis computed tomography (CT) scan, serum protein electrophoresis, ferritin, folate, and vitamin B12 were unremarkable.
Management combined red cell transfusions, intravenous ganciclovir followed by oral valganciclovir, and full-dose oral corticosteroids with progressive tapering. Clinical course was favorable, with resolution of anemic symptoms and progressive recovery of hemoglobin up to 12 g/dL.

Discussion
CMV is a ubiquitous herpesvirus with seroprevalence rates exceeding 60–90% in adults worldwide (3). In immunocompetent individuals, primary CMV infection is often asymptomatic or produces a mild mononucleosis-like syndrome. Severe complications such as pneumonitis, hepatitis, colitis, or hematologic disorders are rare in this population(4).Among hematologic manifestations, cytopenias are frequently reported in immunocompromised patients but are exceptional in immunocompetent adults.
The exact mechanism of CMV-induced autoimmune hemolytic anemia (AIHA) remains incompletely understood. Several hypotheses have been proposed:
-Polyclonal B-cell activation: CMV induces widespread immune activation, leading to autoantibody production (5).
[bookmark: _GoBack]-Direct bone marrow infection: CMV can infect hematopoietic progenitor cells and stromal cells, impairing erythropoiesis and explaining the aregenerative pattern(3,6).
The positive Coombs test indicates the presence of autoantibodies against red blood cells, leading to peripheral hemolysis. However, the low reticulocyte count suggests that there's also a problem with the bone marrow's ability to produce new red blood cells, possibly due to central suppression of erythropoiesis.

While Epstein–Barr virus and HIV are the most classical triggers, CMV-induced AIHA is far less common. CMV infection is generally regarded as self-limiting in immunocompetent adults; however, accumulating evidence suggests that it can occasionally lead to severe hematologic complications, including hemolytic anemia. Gavazzi et al. (1999) reported a case of a previously healthy adult who developed pronounced hemolytic anemia in the context of primary CMV infection, highlighting the virus’s capacity to trigger immune-mediated red blood cell destruction (7). This observation is supported by a systematic review by Rafailidis et al. (2008), which demonstrated that severe CMV infections in immunocompetent patients, although rare, can involve significant hematologic involvement (8). More recently, Ferrão et al. (2022) described another case of CMV-associated hemolytic anemia, underscoring that even in immunocompetent individuals, CMV should be considered in the differential diagnosis of acute hemolysis (9). Our case aligns with these observations: abrupt onset of profound, life-threatening anemia, Coombs positivity, absence of other cytopenias, and confirmation of acute primary CMV infection. Bone marrow examination excluded malignant or aplastic processes, reinforcing the causal link.
The treatment of CMV-associated AIHA in immunocompetent adults is not standardized, due to its rarity and lack of controlled trials.
Supportive care with red cell transfusions remains lifesaving in profound anemia.
Corticosteroids are the first-line therapy for AIHA (10), including infection-related cases, although their efficacy may be variable.
Antivirals such as ganciclovir or valganciclovir are usually reserved for immunocompromised patients or severe organ disease. However, several case reports suggest that in severe AIHA, antiviral therapy may accelerate recovery by suppressing viral replication and reducing immune stimulation (11,12).
In our patient, the combination of transfusions, corticosteroids, and antivirals led to complete hematological recovery, supporting a multimodal approach when anemia is life-threatening.
Most published cases, including ours, report favorable outcomes with timely recognition and treatment. Nonetheless, prognosis may be poor if diagnosis is delayed, given the risk of fatal anemia or multiorgan dysfunction (11, 13).
 Importantly, our patient also exhibited positive ANA and anti-SSA antibodies, raising the possibility that CMV not only triggered transient AIHA but could also act as a precipitating factor for future autoimmune disease. Viral infections, including CMV, are increasingly as environmental triggers for systemic autoimmunity (14). Long-term follow-up is therefore recommended to monitor for the emergence of systemic lupus erythematosus or Sjögren’s disease.

Conclusion
This case illustrates the rarity of severe autoimmune anemia triggered by CMV infection in immunocompetent adults.  Clinicians should keep CMV in mind when faced with severe acute AIHA. Future efforts should focus on collecting multicenter case data to better define the role of antiviral therapy and to clarify the long-term risk of CMV as a trigger for systemic autoimmune diseases.
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