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   ABSTRACT 
 

Background: Diabetes is commonly linked to autoimmune processes, but acquired hemophilia A 
(AH)—a rare bleeding disorder due to factor VIII (FVIII) inhibitors—remains uncommon, 
particularly during diabetic ketoacidosis (DKA). Recent studies have suggested a role of IL-2 
(rs2069762) polymorphism in FVIII inhibitor development. This study aims to highlight a rare 
case of newly acquired hemophilia coinciding with DKA and the presence of IL-2 gene 
polymorphism. 
Case Presentation: A 40-year-old male presented with dyspnea, abdominal pain, and signs of 
DKA. He had a history of drug-induced rash due to sulfasalazine. Initial management with IV fluids 
and insulin resolved the metabolic crisis. However, on day two, he developed spontaneous bruising 
and gross hematuria. Laboratory tests revealed a low FVIII inhibitor titer (1.2 BU) and positive 
insulin antibodies. Genetic testing showed TT homozygous polymorphism of IL-2 (rs2069762), 
potentially contributing to FVIII inhibitor formation. 
Results: The patient was treated with low-dose cyclophosphamide and methylprednisolone, 
followed by rituximab due to poor initial response. Intensive insulin therapy was also 
administered. After five weeks, clinical remission of AH was achieved, although the patient remains 
at risk for relapse due to the IL-2 polymorphism. 
Conclusion: This case illustrates a rare interplay between DKA and acquired hemophilia, 
potentially mediated by IL-2 (rs2069762) polymorphism. Prompt diagnosis and individualized 
immunosuppressive therapy are essential. The findings support further investigation into genetic 
predispositions in AH pathogenesis during autoimmune or metabolic stress events like DKA. 
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BACKGROUND 

High blood glucose levels are a defining 

feature of diabetes mellitus (DM), which is 

associated with both microvascular and 

macrovascular consequences (Sugandh et 

al., 2023). It includes a broad range of 

disorders with various pathophysiological 

causes. Certain subtypes may be acquired, 
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inherited, or of autoimmune origins 

(Gimenez-Perez et al., 2022). Conversely, 

acquired hemophilia (AH) A is a very 

uncommon, poorly understood, and under-

diagnosed condition. It frequently presents 

with a severe, rapid-onset clinical present-

ation and has a high death rate (Cruz et al., 

2021). 

Acquired hemophilia A (AHA) is a 

rare autoimmune disorder characterized by 

the development of autoantibodies (inhi-

bitors) against coagulation factor VIII, 

leading to potentially life-threatening spon-

taneous bleeding in patients without a prior 

history of bleeding disorders (Collins et al., 

2010; Knoebl et al., 2012; Franchini & 

Lippi, 2008). 

The incidence of acquired hemophilia 

is estimated to be 1.5 per million per year, 

and although rare, it can present with 

severe clinical symptoms including intra-

muscular hematomas, mucosal bleeding, 

and prolonged activated partial thrombo-

plastin time (aPTT) with a normal pro-

thrombin time (PT) (Huth-Kühne et al., 

2009; Kessler, 2015; Tiede et al., 2011). 

Diabetic ketoacidosis (DKA), a serious 

metabolic complication of diabetes melli-

tus, is known to provoke systemic inflam-

matory and immune responses, which may 

contribute to the unmasking or triggering 

of autoimmune phenomena (Kitabchi et al., 

2009; Nyenwe et al., 2015; Umpierrez et al., 

2002). 

Interleukin-2 (IL-2), a cytokine 

central to the maintenance of immune 

homeostasis and regulatory T cell develop-

ment, has been implicated in the patho-

genesis of several autoimmune diseases 

(Malek, 2008; Gregori et al., 2010; Dorman 

et al., 2004). 

A functional single nucleotide poly-

morphism (SNP) in the IL-2 gene promoter 

region (rs2069762, also known as -

330T/G) has been associated with altered 

IL-2 expression and increased susceptibility 

to autoimmune conditions such as systemic 

lupus erythematosus, type 1 diabetes melli-

tus, and rheumatoid arthritis (Tang et al., 

2012; Eskdale et al., 1998; Wang et al., 

2011). However, to date, no case has 

reported a potential interaction between IL-

2 (rs2069762) polymorphism, diabetic 

ketoacidosis, and the development of 

acquired hemophilia. 

There are little and dubious data in 

the literature about the relationship 

between AH and DM. However, the poly-

morphism IL-2 (rs2069762) has recently 

been associated with hemophilia A 

(Marwanta et al., 2023). In this study, we 

reported a rare case of newly AH following 

diabetic ketoacidosis in a diabetic male 

patient with IL-2 (rs2069762) poly-

morphism.  

In this report, we present a rare case 

of newly acquired hemophilia following 

DKA in a male patient with the IL-2 

rs2069762 polymorphism, highlighting the 

potential interplay between metabolic 

crisis, immune dysregulation, and genetic 

susceptibility. 

 

CASE PRESENTATION 

A 40-year-old Javanese male with a known 

medical history of drug-induced rash due to 

sulfasalazine four months ago presented to 

emergency department for dyspnea and 

abdominal pain. He had signs of hypo-

volemic shock, hyperglycemia (345 mg/dL), 

ketonemia (6.7 mmol/L), and significant 

anion gap metabolic acidaemia. However, 

neither electrolyte imbalance nor signs of 

infection were detected. We diagnosed him 

as diabetic ketoacidosis (DKA).  

His condition resolved with aggressive 

intravenous hydration and insulin infusion. 

However, he showed up with easy bruising 

and gross haematuria on the second day.  
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Coagulation studies revealed a 

prolonged aPTT (74.9s; normal 23–38s) 

and low FVIII activity (1.9%; normal 50–

150%) without significant abnormalities in 

PT, platelet count, FIX levels or Von 

Willebrand factor. Prior exposure to blood 

products was denied. He had low titer of 1.2 

Bethesda Units of FVIII inhibitor. Hence, 

we diagnosed him with newly AH A. 

Autoimmune tumor panels and 

imaging were investigated to determine the 

potential origins of AH. Antibodies against 

islet cells and glutamate decarboxylase 

were negative, whereas those against 

insulin showed 2.6 IU/L. Single nucleotide 

polymorphism (SNP) of IL-2 (rs2069762) 

gene was investigated as it is linked with 

severe FVIII inhibitor development accord-

ing to current study. It showed 409 bp and 

289 bp indicating TT recessive homozygote 

as T allele has a role in IL-2 mediated FVIII  

inhibitor development (Figure 1). 

 

 
Figure 1. (A) Electrophoresis arrangement results of T-ARMSPCR for the IL-2 

(rs2069762) gene polymorphism. TT is polymorphism type, meanwhile GG and GT is 

wild type accross population; (B) The primer profile of the IL-2 (rs2069762) gene for 

T-ARMS-PCR; (C) Genotype, Phenotype (traits) and its product size for each 

genotype from the T-ARMS-PCR product of IL-2 (rs2069762) gene. IL-2=interleukin-

2; rs=restriction site; T-ARMS-PCR=tetra-primer amplification refractory mutation 

system-polymerase chain reaction. 

 

Less than a day later, the bleeding was 

stopped by bladder saline lavage. Without 

requiring a blood transfusion, hemoglobin 

levels dramatically decreased from an 

initial value of 14 mg/dL to a minimum of 

7.5 g/dL. Because of FVIII inhibitor pre-

sence, adequate immunesuppression was 

initiated. For five weeks, Cyclophospha-

mide 125 mg/day and slightly increased 

Methylprednisolone 40 mg/day—0.5 

mg/kg/day was administered to prevent 

additional glycaemic decompensation and 

because of emergence of FVIII inhibitors 

during premedication of glucocorticoid 

regimen (Marwanta et al., 2021). After the 

initial bleeding episode, with therapy, no 

further haemorrhage was found despite 

worsening of the aPTT (81.7 to 119s), 

residual FVIII activity (<0.6%) and FVIII 

inhibitor (2.59 BU). Hence, Methyl-

prednisolone (1 mg/kg/day) and weekly 

rituximab (250 mg) were initiated due to 

first-line eradication treatment failure.  For 

DM, a 70-unit intensive insulin therapy 

regimen was given daily.  

A 5-week course of methylpredniso-

lone and rituximab resulted in the achieve-

ment of disease remission. He was 
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continued on corticosteroids and tapered 

over 3 months. Subsequently, four months 

later, aPTT normalization occurred, and 

inhibitor levels remained undetectable until 

this day. The patient is still receiving 

corticosteroid therapy at this time (methyl-

prednisolone 8 mg/day), and there is no 

history of major bleeding or clinical indica-

tion of it, despite he is prone to rebleeding 

due to his TT genotype of IL-2 (rs2069762) 

SNP (Marwanta et al., 2021, 2023). 

 

DISCUSSION 

Glycaemic markers, which are established 

in both clinical and laboratory settings, are 

used to diagnose diabetes mellitus. This 

illness includes a wide range of disorders 

with various pathophysiological causes and 

behaviors. If left untreated, it can result in 

macrovascular and microvascular problems 

(Liu et al., 2022). AH occurs owing to an 

acquired deficit of FVIII secondary to FVIII 

inhibitor. These antibodies are mainly 

polyclonal IgG and target more frequently 

FVIII. Its relationship with various 

immune-mediated illnesses have been 

established.  

Patients with bleeding diathesis and 

an isolated prolonged aPTT should be 

suspected of having AH. Low FVIII activity 

in combined with a positive FVIII inhibitor, 

confirms the diagnosis (Sarmiento Doncel 

et al., 2023).  

Treatment consists of stopping and 

preventing bleeding episodes, eliminating 

the inhibitor (using immunosuppresnat), 

and finally diagnosing and treating the 

underlying condition. High-dose cortico-

steroids, cyclophosphamide, and/or rituxi-

mab are examples of inhibitor eradication 

techniques that ought to be used as soon as 

a diagnosis is made (Marwanta et al., 

2021). As first-line therapy, the available 

research supports combination therapy 

with corticosteroids (prednisolone or 

methylprednisolone 1 mg/kg/day) and 

cyclophosphamide (1.5 mg/kg/day). As 

there are currently no established criteria 

for patient follow-up, follow-up tactics are 

primarily empirical and ought to involve 

routine clinical and laboratory assessments. 

The prognosis is uncertain (Zanon, 2023). 

The data provided raises an 

unjustified but plausible concern regarding 

whether the enormous release of pro-

inflammatory cytokines (IL-1, -2, -10, and 

TNF-α) could foster the production of new 

antibodies and new onset AH. By invest-

igating the SNP (rs2069762) IL-2 gene, we 

found that this patient possessed TT 

recessive homozygote as T allele has a role 

in IL-2 mediated FVIII  inhibitor develop-

ment (Marwanta et al., 2023). Moreover, 

organ-specific immune-mediated disorders 

are believed to be linked to Type 1 DM. 

Nevertheless, pancreatic islet cell damage 

in type 1 diabetes mellitus is thought to be 

mediated by cellular immunity (T cells), 

unlike what is observed in AH (Popoviciu et 

al., 2023). Finally, it should be noted that 

while the described bleeding episode was 

quickly brought under control using non-

invasive hemostatic techniques, a cycle of 

high-dose corticosteroids, cyclophospha-

mide, and rituximab was necessary to 

temporarily bring the disease into 

remission.  

AH is a rare and potentially fatal 

disease. Numerous diseases, including 

immunological-mediated disorders, medi-

cations, hepatitis, and cancers, have been 

linked to it. Conversely, DM is highly preva-

lent and typically lacks a clear underlying 

cause that may be addressed. To our 

knowledge, this is the first example of AH 

emerging in the context of a DKA due to the 

SNP of TT homozygote within (rs2069762) 

IL-2 gene, and it ought to increase aware-

ness of the potential link between the two 

conditions and molecular basis. 



Muhammad et al./ A Rare Case of Newly Acquired Hemophilia Following Diabetic Ketoacidosis 

www.theijmed.com  177 

 

AUTHORS CONTRIBUTION:  

FM conceptualization, methodology, data 

curation, formal analysis, writing – original 

draft, and project administration. AGPA 

investigation, data collection, validation, 

and writing – review & editing. SM super-

vision, resources, critical revision of the 

manuscript, and final approval of the 

version to be published. 

 

FINANCIAL SUPPORT  

AND SPONSORSHIP 

None. 

 

ACKNOWLEDGMENT 

The authors would like to thank all internal 

medicine specialists from Moewardi, 

Maguan, and BanyuBening Hospital for 

their expert commentatory and laboratory 

work-up assistance. The patient gave 

written informed consent for the publi-

cation of this case report. Its copy is 

available on reasonable request. 

 

CONFLICT OF INTEREST 

The authors do not have competing 

interests. 

 

REFERENCE 

Cruz MS, Ribeiro E, Oliveira S, Gomes L, 

Carvalho F, Brito M (2021). 

Personalised prophylaxis in a child 

with haemophilia A and type 1 

diabetes. Clin Pract. 11(2): 287–292. 

Doi: 10.3390/clinpract11020041 

Dorman JS, LaPorte RE, Stone RA, Trucco 

M, Kuller LH (2008). Type 1 

diabetes and HLA-DR3/4: imply-

cations for disease risk and 

pathogenesis. JAMA. 292(6): 734–

73 

Eskdale J, Kube D, Tesch H, Gallagher G 

(1998). Mapping of the human IL10 

gene and further characterization of 

the 5′ flanking sequence. Immuno-

genetics. 47(2): 120–128. Doi: 10.10-

07/s002510050345 

Gimenez-Perez G, Puig-Domingo M, 

Mauricio D (2022). Comorbid auto-

immune diseases and burden of 

diabetes-related complications in 

patients with type 1 diabetes from a 

Mediterranean area. Diabetes Res 

Clin Pract. 191: 110031. Doi: 10.10-

16/j.diabres.2022.110031 

Gregori S, Goudy KS, Roncarolo MG 

(2010). The cellular and molecular 

mechanisms of immuno-regulation 

by regulatory T cells. J Immunol. 

185(4): 1991–1997. Doi: 10.4049/-

jimmunol.0901642 

Huth-Kühne A, Baudo F, Collins P, 

Ingerslev J, Kessler CM, Lévesque 

H, Hay C (2009). International 

recommendations on the diagnosis 

and treatment of patients with 

acquired hemophilia A. Haemato-

logica. 94(4): 566–575. Doi: 10.33-

24/haematol.2008.001743 

Kessler CM (2015). Acquired inhibitors to 

clotting factors. Hematol Oncol Clin 

North Am. 29(3): 525–536. Doi: 

10.1016/j.hoc.2015.01.003 

Kitabchi AE, Umpierrez GE, Murphy MB, 

Barrett EJ (2009). Hyperglycemic 

crises in adult patients with dia-

betes. Diabetes Care. 32(7): 1335–

1343. Doi: 10.2337/dc09-9032 

Knoebl P, Marco P, Baudo F, Collins P, 

Huth-Kühne A, Lévesque H, Hay C 

(2012). Demographic and clinical 

data in acquired hemophilia A: 

results from the European Acquired 

Haemophilia Registry (EACH2). J 

Thromb Haemost. 10(4): 622–631. 

Doi: 10.1111/j.1538-7836.2012.0465-

4.x 

Liu R, Wang X, Liu Y, Zhang X, Wang J, 

Zhang L (2022). The impact of 



Muhammad et al./ A Rare Case of Newly Acquired Hemophilia Following Diabetic Ketoacidosis 

www.theijmed.com  178 

diabetes on vascular disease: pro-

gress from the perspective of epid-

emics and treatments. J Diabetes 

Res. 2022: 1531289. Doi: 10.1155/-

2022/1531289 

Malek TR (2008). The biology of 

interleukin-2. Annu Rev Immunol. 

26: 453–479. Doi: 10.1146/annu-

rev.immunol.26.021607.090357 

Marwanta S, Harahap WA, Halim R, Daeng 

M (2021). The effects of low-dose 

methylprednisolone as adjuvant 

therapy for hemophilia A patients 

with factor VIII inhibitors. J Appl 

Pharm Sci. 11(12): 196–199. Doi: 

10.7324/JAPS.2021.1101219 

Marwanta S, Halim R, Siregar GA, Daeng M 

(2023). Association between inter-

leukin-2 (rs2069762) gene poly-

morphism and FVIII inhibitor 

development in Indonesian patients 

with severe hemophilia A. Med J 

Indones. 31(4): 213–217. Doi: 

10.13181/mji.oa.236439 

Nyenwe EA, Kitabchi AE, Umpierrez GE 

(2015). Diabetic ketoacidosis. In: 

Kahn CR, Weir GC, editors. Joslin’s 

Diabetes Mellitus. 14th ed. 

Philadelphia: Lippincott Williams & 

Wilkins. 

Popoviciu MS, Marcu A, Mihaila R, 

Gheorghita E, Mihai C (2023). Type 

1 diabetes mellitus and autoimmune 

diseases: a critical review of the 

association and the application of 

personalized medicine. J Pers Med. 

13(3): 422. Doi: 10.3390/jpm13030-

422 

Sarmiento Doncel S, Díaz L, López G, 

Torres A, Velásquez C (2023). 

Haemophilia A: a review of clinical 

manifestations, treatment, muta-

tions, and the development of 

inhibitors. Hematol Rep. 15(1): 130–

150. Doi: 10.3390/hematolrep1501-

0014 

Sugandh F, Prasad A, Sharma A, Jain P, 

Kumar S (2023). Advances in the 

management of diabetes mellitus: a 

focus on personalized medicine. 

Cureus. 15(12): e43697. Doi: 10.77-

59/cureus.43697 

Tang Q, Henriksen KJ, Bi M, Finger EB, 

Szot G, Ye J, Bluestone JA (2012). In 

vitro-expanded antigen-specific 

regulatory T cells suppress auto-

immune diabetes. J Exp Med. 

199(11): 1455–1465. Doi: 10.1084/-

jem.20030358 

Tiede A, Klamroth R, Scharf RE, Kisro J, 

Miesbach W, Goldmann G (2011). 

Immune tolerance induction in 

patients with acquired hemophilia 

A: a multicenter study. Blood. 

117(5): 1791–1795. Doi: 10.1182/-

blood-2010-07-298182 

Umpierrez GE, Kitabchi AE, Murphy MB 

(2002). Diabetic ketoacidosis in 

obese African-Americans. Diabetes 

Care. 25(9): 1556–1562. Doi: 10.23-

37/diacare.25.9.1556 

Wang CJ, Tang SR, Yang L, Wu B, Li YJ 

(2011). The polymorphisms of the 

IL-2 gene are associated with 

susceptibility to systemic lupus 

erythematosus in a Chinese 

population. Int J Immunogenet. 

38(1): 15–21. Doi: 10.1111/j.1744-

313X.2010.00966.x 

Zanon E (2023). Acquired hemophilia A: an 

update on the etiopathogenesis, 

diagnosis, and treatment. Diag-

nostics. 13(3): 420. Doi: 10.3390/-

diagnostics130 


