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This report describes the first documented case of concurrent cold agglutinin
disease (CAD) and acquired hemophilia A (AHA) in a 53-year-old male presenting
with recurrent hematuria, hematemesis, and cold-induced acrocyanosis. Diagnostic
findings included severe anemia with hemoglobin of 61 g/L, markedly prolonged
activated partial thromboplastin time (aPTT, 88.6 s), critically reduced factor VIII
activity (1.4%), a factor VIII inhibitor titer of 3.6 Bethesda units, and an elevated
cold agglutinin titer of 1:320. Initial immunosuppression with corticosteroids and
cyclophosphamide failed to improve either the coagulopathy or hemolytic anemia,
consistent with the recognized poor response of CAD to steroid therapy. Clinical
deterioration occurred during steroid tapering, complicated by hospital-acquired
pneumonia. Administration of rituximab (375 mg/m? weekly for 4 weeks) resulted
in simultaneous resolution of both autoimmune processes, with normalization of
coagulation parameters and significant improvement in hemoglobin levels. This
outcome aligns with established evidence supporting B-cell targeted therapy for
autoimmune hematologic disorders. The case highlights the diagnostic challenges
posed by overlapping autoimmune hematologic conditions and demonstrates the
therapeutic potential of rituximab in simultaneously addressing both coagulation and
hemolytic pathologies. It further underscores the importance of targeted treatment
strategies that minimize infection risks associated with broad immunosuppression.
This unique presentation advances our understanding of shared autoimmune
mechanisms in hematologic disease and supports the use of early B-cell-directed
therapy in complex autoimmune hematologic conditions.
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1 Introduction

Autoimmune hemolytic anemia (AIHA) is a hematological
disorder characterized by the premature destruction of red blood cells
(RBCs) mediated by autoantibodies. ATHA is classified into warm
ATHA and cold ATHA based on the thermal reactivity of the
autoantibodies (1). Cold agglutinin disease (CAD), a distinct form of
cold AIHA, is characterized by hemolysis that is primarily
complement-mediated and exacerbated upon exposure to cold
temperatures (2). Another, rarer form is paroxysmal cold
hemoglobinuria (PCH). Clinically, CAD patients may present with
acrocyanosis and hemoglobinuria upon cold exposure, alongside
fatigue and signs of anemia. The diagnosis is supported by laboratory
findings including a positive direct antiglobulin test (DAT), which is
typically positive for complement C3d but negative for IgG, elevated
lactate dehydrogenase (LDH), and increased indirect bilirubin levels
(3). The presence of cold agglutinins, typically monoclonal IgM
antibodies with a titer >1:64 at 4 °C, is a serological hallmark (4).

AHA is a rare bleeding disorder caused by autoantibodies
(inhibitors) against coagulation factor VIIL. It is often associated with
autoimmune conditions, malignancies, pregnancy, or it may
be idiopathic (5). The clinical presentation includes spontaneous
bleeding into the skin, muscles, and soft tissues, which can be severe
and life-threatening. The diagnosis is confirmed by an isolated
prolonged activated partial thromboplastin time (aPTT) that does not
correct in mixing studies, severely reduced factor VIII activity, and the
detection of a factor VIII inhibitor via assays such as the Bethesda
assay (6).

The co-occurrence of CAD and AHA in a single patient is
exceedingly rare. This case report describes a patient who
simultaneously presented with both autoimmune disorders, a scenario
with significant diagnostic and therapeutic implications.

2 Case report

A 53-year-old male was admitted with a 4-year history of
recurrent tea-colored urine (suggestive of hemoglobinuria) and a
1-day episode of epistaxis. His medical history was significant for
episodes of hemoglobinuria and acrocyanosis (e.g., in fingers and
ears) triggered by cold exposure, which resolved upon warming. One
month prior to admission, he experienced an episode of hematemesis,
accompanied by dark brown urine, chest tightness, and fatigue. Initial
laboratory investigations at an outside clinic revealed leukocytosis
(11.18 x 10°/L), severe anemia (hemoglobin: 74 g/L), and normal
platelet count (388 x 10°/L). Coagulation studies showed a prolonged
aPTT (49.2s). Biochemical markers indicated hemolysis, with
elevated total bilirubin (89.6 pmol/L) and unconjugated bilirubin
(84.4 pmol/L). Factor VIII activity was severely reduced to 22.8%
(normal range: 50-150%), and a qualitative factor VIII inhibitor was
detected, confirming a concomitant diagnosis of acquired hemophilia
A (AHA). Von Willebrand factor antigen (VWF:Ag) was elevated at
238.5%. A high-sensitivity paroxysmal nocturnal hemoglobinuria
(PNH) clone test was negative. Upper endoscopy revealed submucosal
bleeding in the esophagus. The patient received the following
interventions: intravenous immunoglobulin (IVIG) therapy for
immunomodulation, hemostatic agents (e.g., tranexamic acid) to
control bleeding, broad-spectrum antibiotics for infection prophylaxis
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and proton pump inhibitors for gastric mucosal protection. Following
this intervention, his overt gastrointestinal bleeding stabilized.
However, his coagulopathy and hemolytic anemia persisted, as
evidenced by a persistently prolonged aPTT and worsening anemia.
Physical examination revealed pallor of the conjunctivae and
palmar creases, tachycardia (heart rate: 112 bpm), and active epistaxis.
No icteric sclera, splenomegaly, or petechiae were observed. Complete
blood count revealed leukocyte counts of 5.94 x 10°/L [normal (3.5~
9.5) x 10°/L], severe anemia with a hemoglobin level of 61.0 g/L
[normal 130-175 g/L], and a platelet count of 345 x 10°/L [normal
(125-350) x 10°/L]. The erythrocyte indices showed macrocytosis
(MCV 111.9fL) and a decreased mean corpuscular hemoglobin
concentration (MCHC 295 g/L). Peripheral blood smear examination
revealed: marked RBC agglutination at room temperature, spherocytes
15% of RBCs),
microspherocytes, or bite

(approximately absence of schistocytes,

cells, polychromasia (indicating
reticulocytosis), and leukocyte and platelet morphology within
normal limits. A direct antiglobulin test (DAT) was positive, notably
for complement C3d, which is characteristic of CAD. The aPTT was
significantly prolonged at 88.60 s. Biochemical markers of hemolysis
were elevated: total bilirubin was 43.9 pmol/L (with an indirect
bilirubin predominance of 29.00 pmol/L), and lactate dehydrogenase
was 274 U/L. Coagulation studies confirmed the diagnosis of AHA,
with a factor VIII activity level of 1.4% and a factor VIII inhibitor titer
of 3.6 Bethesda units (BU). Serological testing demonstrated a high
cold agglutinin titer of 1:320, which is diagnostic for CAD. G6PD
activity was normal at 12.5 U/g Hb (reference: 7.0-20.5 U/g Hb).
ADAMTSI13 activity was 78% (reference: >67%). The immunofixation
was negative. A comprehensive evaluation was undertaken to identify
underlying triggers. Serological tests for common autoimmune
connective tissue diseases (e.g., antinuclear antibodies, rheumatoid
factor) were negative. No evidence of solid malignancy was found on
contrast-enhanced CT imaging of the chest, abdomen, and pelvis, or
on endoscopic evaluation. Serum protein electrophoresis and
immunofixation showed no monoclonal gammopathy, excluding a
plasma cell dyscrasia. Serologies for acute hepatitis (A, B, C), HIV, and
Epstein-Barr virus were likewise negative. Thus, this case was
classified as idiopathic. Diagnostic evaluation of AHA adhered to
standardized protocols: blood smear excluded microangiopathic
hemolysis, DIC was objectively ruled out by ISTH criteria using serial
coagulation profiles, GGPD/PNH testing and ADAMTS13 activity
confirmed alternative etiologies were unlikely. The diagnosis of CAD
was confirmed based on the presence of chronic hemolytic anemia,
characteristic cold-induced acrocyanosis and hemoglobinuria, a
positive DAT, and a significantly elevated cold agglutinin titer of 1:320,
which is well above the diagnostic threshold of 1:64 at 4 °C, in the
absence of underlying lymphoproliferative disorders, infections, or
other secondary causes. Concurrently, the diagnosis of AHA was
established by the presence of spontaneous bleeding episodes
(including epistaxis and historical gastrointestinal bleeding), markedly
prolonged activated partial thromboplastin time (aPTT), severely
reduced factor VIII activity (1.4%), and the detection of a factor VIII
inhibitor at 3.6 Bethesda units, confirming an autoimmune etiology
for the coagulopathy. Thus, based on the patients clinical
manifestations and laboratory findings, a definitive diagnosis of
concurrent CAD and AHA was established. The co-occurrence of
these two rare autoimmune disorders suggests a shared underlying
immune pathophysiology, potentially involving epitope spreading in
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a genetically susceptible individual. Initial immunosuppressive
therapy consisted of corticosteroids (prednisone 1 mg/kg/day) and
cyclophosphamide (100 mg/day). However, consistent with literature
indicating poor response to steroids in CAD (2, 3), the patient showed
minimal improvement. Pulse therapy with methylprednisolone
(200 mg daily for 4 days) was subsequently administered, followed by
a gradual taper. In addition, prothrombin complex concentrate (PCC)
and packed red blood cells (PRBCs) were transfused to improve
coagulation function and correct anemia, respectively. During the
corticosteroid taper, the patient developed hospital-acquired
pneumonia (Figure 1), which progressed to septic shock—a known
risk associated with intensive immunosuppression. Concurrently,
laboratory parameters worsened, with recurrent prolongation of aPTT
and declining hemoglobin levels. Given the inadequate response to
initial therapy and the complications encountered, treatment with
rituximab (375 mg/m?* weekly for 4 weeks) was initiated, reflecting a
targeted B-cell depletion strategy supported by evidence in both CAD
and AHA (2, 7). Following rituximab administration, the patient’s
aPTT normalized, indicating a promising biochemical response. The
dynamic changes in hemoglobin and aPTT throughout the clinical
course are illustrated in Figures 2, 3.

3 Discussion

Existing studies have documented cases of CAD and AHA
separately (8-10), but the co-occurrence of these two conditions
remains underexplored. This is the first reported case of CAD and
AHA occurring simultaneously. The presented case highlights the
importance of recognizing overlapping autoimmune disorders,
particularly in patients exhibiting atypical clinical presentations. This
case is significant not only because it illustrates the rare co-occurrence
of these conditions but also because it underscores the complexity
involved in the diagnosis and management of such patients.

The prevailing hypotheses suggest that the autoimmune
mechanisms driving ATHA could also contribute to the development
of inhibitors against factor VIII, especially in patients with underlying
autoimmune diseases (11). This notion is reinforced by our case,

FIGURE 1
CT image of the patient’s chest. The CT showed bilateral pulmonary
exudative changes and bilateral pleural effusion.
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where the patient presented with a positive Coombs test and
significant coagulation abnormalities, indicative of an underlying
immune-mediated process. Thus clinicians should maintain a high
index of suspicion for concurrent hematological disorders in patients
with atypical presentations especially when laboratory findings
indicate abnormalities such as prolonged aPTT and positive
Coombs tests.

The management of CAD is stratified by disease severity, with
pharmacological intervention recommended for symptomatic
anemia (hemoglobin <10 g/dL), transfusion dependence, or cold-
induced circulatory impairment per 2023 International Guidelines
(12). The management of CAD focuses on suppressing pathogenic
IgM autoantibody production and inhibiting complement-mediated
hemolysis. First-line therapy involves rituximab (anti-CD20
monoclonal antibody), achieving 50-60% response rates as
monotherapy (13) or 70% when combined with bendamustine (14).
Complement-targeted agents like sutimlimab (Cls inhibitor)
provide rapid hemoglobin normalization in complement-mediated
hemolysis (15), while novel strategies such as bruton tyrosine kinase
(BTK) inhibitors (16) or proteasome inhibitor bortezomib (17) show
promise in refractory cases. Supportive care includes thermal
protection and warmed blood transfusions for critical anemia.
Current management of AHA combines immediate hemostasis with
immunosuppressive eradication of FVIII inhibitors. The primary
agents utilized for the management of hemorrhage comprise
recombinant activated factor VII (rFVIIa) and activated prothrombin
complex concentrate (aPCC), both of which possess the capability
to circumvent the obstruction of the coagulation cascade induced by
the FVIII inhibitory autoantibody (11). First-line eradication
therapy includes corticosteroids + cyclophosphamide, achieving
complete remission in 48-70% of cases within 1-2 months (18).
Emerging strategies integrate rituximab as a steroid-sparing
alternative, demonstrating comparable efficacy (77% remission rate)
to cyclophosphamide with improved long-term safety profiles (19).
For refractory bleeding, subcutaneous emicizumab provides rapid
hemostatic support through its bispecific antibody mechanism,
though requires thrombotic risk monitoring when combined with
aPCC  (20).
individualized risk stratification, balancing bleeding severity,

Treatment selection increasingly emphasizes
inhibitor kinetics, and comorbidity profiles (particularly in elderly
or malignancy-associated cases), while ongoing research aims to
optimize therapeutic sequencing and relapse prevention protocols.
In our case, the initial first-line immunosuppression with prednisone
and cyclophosphamide aligned with standard AHA protocols but
resulted in suboptimal response, highlighting the 20-30% resistance
rate to conventional therapies. The subsequent development of
severe pneumonia during steroid tapering underscores the infection
risks associated with prolonged high-dose immunosuppression,
particularly in comorbid patients. The successful use of rituximab
(375 mg/m* weekly for 4 weeks) concurrently addressed both
pathologies through B-cell suppression—normalizing coagulation
parameters (aPTT) while likely mitigating cold agglutinin-mediated
hemolysis. The concurrent presentation of CAD and AHA, though
rare, highlights a shared underlying etiology of B-cell dysregulation
and autoantibody production. The poor response of CAD to
corticosteroids, as demonstrated in our case and well-documented
in the literature (3, 21), underscores the need for a targeted
therapeutic strategy. Rituximab, a B-cell-depleting agent, presents a
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FIGURE 2
The figure illustrates the levels of hemoglobin over time. The x-axis represents the dates, spanning from 02/27/2024—-04/04/2024, while the y-axis
represents the hemoglobin levels in g/L. The patient received prednisone (1 mg/kg) on 02/27/2024, indicated by the first data point. The graph shows
an trend of changes in hemoglobin. The patient received methylprednisolone of 200 mg on 11/03/2024, as the second data point. The last data points,
from 16/03/2024—-04/04/2024, the patient received rituximab (375 mg/m?) for 4 weeks.
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FIGURE 3

The figure illustrates the levels of aPTT over time. The x-axis represents the dates, spanning from 02/27/2024-04/06/2024, while the y-axis represents
the aPTT levels in seconds. The patient received prednisone (1 mg/kg) on 02/27/2024, indicated by the first data point. The graph shows an trend of
changes in aPTT. The patient received methylprednisolone of 200 mg on 11/03/2024, as the second data point. The last data points, from
16/03/2024-04/04/2024, the patient received rituximab (375 mg/m?) for 4 weeks.

rational first-line treatment for such cases. Its proven efficacy in
CAD and reported utility in AHA stem from its ability to target the
common pathogenic mechanism: the autoantibody-producing B-cell
clone (2, 7). Therefore, integrating rituximab earlier in the treatment
algorithm for patients with concurrent autoimmune cytopenias
the
immunosuppressive therapies and improve overall outcomes.

could mitigate risks associated ~with ineffective
Prothrombin complex provided transient hemostasis but failed to

address ongoing bleeding, emphasizing the need for more sustained

Frontiers in Medicine

solutions like emicizumab in refractory cases. Collectively, this case
reinforces the necessity for personalized treatment algorithms
integrating bleeding severity, autoimmune burden, and infection
risk stratification.

In conclusion, this case of simultaneous CAD and AHA not
only enriches the current literature but also paves the way for
further exploration into the autoimmune underpinnings of
these disorders. The intricate interplay between CAD and AHA
suggests that future research should focus on elucidating the
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underlying mechanisms that predispose patients to these dual
diagnoses. Moreover, the therapeutic strategies employed in this
case underscore the importance of individualized treatment
plans, balancing the risks and benefits of immunosuppressive
therapies while considering the overall health status of
the patient.

4 Patient outcome

Following the four-week course of rituximab, the patient was
discharged and monitored closely in the outpatient clinic. The
aPTT remained normalized, and the FVIII inhibitor became
undetectable, indicating complete remission of AHA. The
hemoglobin level demonstrated a gradual and sustained
improvement, stabilizing between 108-115 g/L, consistent with a
partial remission of CAD as defined by standardized criteria. The
patient reported a significant resolution of fatigue and no further
episodes of bleeding or hemoglobinuria. Oral cyclophosphamide,
broad
immunosuppression, was continued at a low dose (100 mg/day) as

initiated during the initial hospitalization for
maintenance therapy to mitigate the risk of relapse. All financial,
commercial or other relationships that might be perceived by the
academic community as representing a potential conflict of interest

must be disclosed.
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