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The treatment of COVID-19-related autoimmune  
haemolytic anaemia

Aya Nakaya

Biwako Ohashi Hospital of Otsu, Shiga, Japa

A B S T R A C T
COVID-19-related autoimmune haemolytic anaemia (AIHA) has been reported since the onset of 
the pandemic. However, the precise aetiology is not fully understood and there is no consensus on 
the optimal treatment for COVID-19-related AIHA. To address this issue, we performed a literature 
review. Based on the available case reports, out of the 25 cases of COVID-19-related AIHA, 14 were 
diagnosed as warm AIHA and 11 as cold agglutinin disease (CAD). Thirteen out of the 14 warm AIHA 
cases were treated with steroids, while three were treated for CAD. Rituximab may be considered for 
use in steroid-refractory cases, with careful consideration of immunosuppression.
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INTRODUCTION

COVID-19-related autoimmune haemolytic anaemia 
(AIHA) has been reported since the onset of the pan-
demic. The most prevalent haematologic autoimmune 
disorder is immune thrombocytopenic purpura (ITP), 
followed by AIHA [1].

The pathogenesis of secondary AIHA caused by viral 
infection is thought to involve the activation of B cells 
through viral stimulation, leading to the production of 
autoantibodies. These autoantibodies bind to erythrocytes, 
resulting in phagocytosis by the activated macrophages. 
Angileri et al. proposed that molecular mimicry between 
the spike protein of the COVID-19 virus SARS-CoV-2 and 
erythrocyte membrane protein may be responsible for 
inducing COVID-19-related AIHA [2]. However, the precise 
aetiology of autoimmune disorders in COVID-19 is not fully 
understood. And there is no consensus on the optimal 
treatment for COVID-19-related AIHA. To address this issue, 
we performed a literature review.

Taherifard et al. [1] summarized 94 cases of COV-
ID-19-related autoimmune disorders, including 22 cases 
of AIHA, and AbouYabis et al. [3] described 26 cases of 
COVID-19-related AIHA. However, neither paper was writ-
ten with a focus on treatment. 

MATERIAL AND METHODS

We reviewed the treatment of the previous 25 cases, 
excluding cases with Evans syndrome or those who de-
veloped AIHA long after COVID-19 infection, as shown in 
Table 1 [4–17].

Of the 25 AIHA cases, 11 were diagnosed as cold 
agglutinin disease (CAD) and 14 as warm AIHA. The 
median ages of patients with CAD and warm AIHA did 
not differ significantly; however, the male was domi-
nant in patients with CAD. Patients with solid tumours 
develop CAD, whereas those with chronic lymphocytic 
leukaemia (CLL) develop warm AIHA. Previous auto-
immune disorders were present in both groups. There 
was no significant difference in the date of onset after 
COVID-19 infection of haemolytic anaemia between the 
two groups. Steroids were the most commonly used 
treatment for warm AIHA (87%) compared to only 36% 
for CAD. The most used steroid dosage was prednisolone 
(1 mg/kg/day) in four cases, followed by steroid pulse 
therapy using methylprednisolone at doses of 500 or 
1000 mg/day in three cases, and dexamethasone at 
a dosage of 40 mg/day in two cases. Dexamethasone 
treatment overlapped with treatment for COVID-19 
pneumonia. Two patients received steroid pulse ther-
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apy reduced to methylprednisolone at doses of 120 or 
20 mg/day, whereas the dosage in the remaining cases 
was unknown. Among the three patients with CAD 
treated with steroids, one showed a good response to 
steroids, whereas two showed a partial response. Of 
the 13 patients with AIHA who were treated with ster-
oids, one patient experienced treatment failure, one 
patient showed a partial response, and the remaining 
patients showed a good response. For patients with an 
inadequate response to steroid therapy, rituximab was 
administered, which resulted in recovery. The CAD group 
had two deaths (18%), whereas no deaths were observed 
in the warm AIHA group. Two deaths occurred in patients 
with CAD, and both involved blood clots. Blood clots are 
known to occur in COVID-19 patients, and the likelihood 
of blood clot formation may increase in CAD. It is pos-
sible that both factors contributed to the development 
of blood clots in these cases. There was no exacerbation 
of COVID-19 owing to steroid administration.

RESULTS

Based on the available case reports, treatment decisions 
for COVID-19-related AIHA are typically influenced by the 
original AIHA therapy received. Steroids are commonly 
used as first-line treatment for warm AIHA but are gener-
ally considered less effective in CAD and are used in only 
36% of cases. However, in cases of COVID-19, steroids are 
recommended only for patients with pneumonia requiring 
oxygenation and are not recommended for mild cases 
owing to their immunosuppressive effects [18]. To date, 
there have been no reports of exacerbation of COVID-19 
infection itself using steroids for AIHA, and it seems safe 
to administer steroids while the patient is being treated 
for COVID-19.

In three cases, intravenous immunoglobulin (IVIG) was 
also administered; however, this treatment appeared to 
have been chosen in accordance with ITP. The literature 
suggests that the IVIG dose required for AIHA is three to 
five times higher than that used for ITP, and the effect 
is transient. Therefore, IVIG is not considered a standard 
therapy for AIHA [19].

Rituximab is considered an effective treatment for ster-
oid-refractory AIHA and was administered in three cases. 
Although rituximab has been demonstrated to be effective 
in treating warm AIHA in non-COVID-19 patients, there 
are concerns regarding its potential immunosuppressive 
effects in COVID-19-related AIHA. Nevertheless, rituximab 
has been proven effective in treating both CAD and warm 
AIHA and could be considered in cases where steroids 
have proven ineffective. Reports have shown the efficacy 
of plasma exchange for CAD; however, it has not been es-
tablished as a treatment for AIHA in general [20]. The use 
of plasma exchange as a treatment for COVID-19-related 
AIHA remains unclear.

CONCLUSIONS

This report summarizes cases of COVID-19-related AIHA 
with a focus on the available treatment options. The lack 
of consensus regarding treatment is a significant concern 
in clinical practice. Although there are concerns about 
exacerbating COVID-19 infection itself by administering 
steroids, there have been no reports of such exacerbations 
to date. Hence, we conclude that steroid administration 
should be chosen in the treatment of COVID-19-related 
AIHA although the amount of it is up to the physician’s 
discretion. Nevertheless, additional cases must be collected 
to establish a safer and more effective treatment approach 
for COVID-19-related AIHA.

Article information and declarations

Acknowledgments: AN thanks to Yuki Katayama, Eiko Yoshino, 
Kazuya Hozumi, Yuko Teranishi, Yuki Minamibashi, Makiko Harada, 
Yuri Kawano, Yuka Arai, Mika Kobayashi, Airi Kouyama, Keno Yoshida, 
Shozo Shimizu, Kazuma Ogura, Katsuaki Iwashita, Maki Katamura, 
Toshiko Ikeda, Eiji Ogura, Yuu Tochitani, Shizuka Morita, Yohei Takano, 
Masanori Fujiie, Tsutomu Ito, Yuko Hirai, Ayako Igosaki, and Satomi 
Ozawa for their assistance.

Author contributions: AN has made a substantial contribution to 
the conception or design of the study or the collection, analysis or 
interpretation of the data; AN has participated in the writing of the 
article or the critical review of its intellectual content; AN has approved 
the version end of the manuscript; and can respond to all aspects 
of the manuscript to ensure that issues related to the veracity or 
completeness of all its contents have been adequately investigated 
and resolved.

Funding: None.

Conflict of interest: AN declares no conflict of interest.

Supplementary material: None.

REFERENCES
1. Taherifard E, Taherifard E, Movahed H, et al. Hematologic autoimmune 

disorders in the course of COVID-19: a systematic review of reported cases. 
Hematology. 2021; 26(1): 225–239, doi: 10.1080/16078454.2021.188122
5, indexed in Pubmed: 33594951.

2. Angileri F, Légaré S, Marino Gammazza A, et al. Is molecular mimicry the 
culprit in the autoimmune haemolytic anaemia affecting patients with 
COVID-19? Br J Haematol. 2020; 190(2): e92–e93, doi: 10.1111/bjh.16883, 
indexed in Pubmed: 32453861.

3. AbouYabis AN, Bell GT. Hemolytic anemia complicating COVID-19 in-
fection. J Hematol. 2021; 10(5): 221–227, doi: 10.14740/jh906, indexed 
in Pubmed: 34804312.

4. Lazarian G, Quinquenel A, Bellal M, et al. Autoimmune haemolytic anaemia 
associated with COVID-19 infection. Br J Haematol. 2020; 190(1): 29–31, 
doi: 10.1111/bjh.16794, indexed in Pubmed: 32374906.

5. Patil NR, Herc ES, Girgis M. Cold agglutinin disease and autoimmune 
hemolytic anemia with pulmonary embolism as a presentation of  
COVID-19 infection. Hematol Oncol Stem Cell Ther. 2022; 15(4): 213–216, 
doi: 10.1016/j.hemonc.2020.06.005, indexed in Pubmed: 32645300.

6. Capes A, Bailly S, Hantson P, et al. COVID-19 infection associated with 
autoimmune hemolytic anemia. Ann Hematol. 2020; 99(7): 1679–1680, 
doi: 10.1007/s00277-020-04137-9, indexed in Pubmed: 32542444.

7. Huscenot T, Galland J, Ouvrat M, et al. APHP Lariboisière COVID Group. 
SARS-CoV-2-associated cold agglutinin disease: a report of two cases. 
Ann Hematol. 2020; 99(8): 1943–1944, doi: 10.1007/s00277-020-04129-9, 
indexed in Pubmed: 32591877.

https://journals.viamedica.pl/hematology_in_clinical_practice
http://dx.doi.org/10.1080/16078454.2021.1881225
http://dx.doi.org/10.1080/16078454.2021.1881225
https://www.ncbi.nlm.nih.gov/pubmed/33594951
http://dx.doi.org/10.1111/bjh.16883
https://www.ncbi.nlm.nih.gov/pubmed/32453861
http://dx.doi.org/10.14740/jh906
https://www.ncbi.nlm.nih.gov/pubmed/34804312
http://dx.doi.org/10.1111/bjh.16794
https://www.ncbi.nlm.nih.gov/pubmed/32374906
http://dx.doi.org/10.1016/j.hemonc.2020.06.005
https://www.ncbi.nlm.nih.gov/pubmed/32645300
http://dx.doi.org/10.1007/s00277-020-04137-9
https://www.ncbi.nlm.nih.gov/pubmed/32542444
http://dx.doi.org/10.1007/s00277-020-04129-9
https://www.ncbi.nlm.nih.gov/pubmed/32591877


H E M A T O L O G Y  I N  C L I N I C A L  P R A C T I C E

h t t p s : / / j o u r n a l s . v i a m e d i c a . p l / h e m a t o l o g y _ i n _ c l i n i c a l _ p r a c t i c e16

8. Maslov DV, Simenson V, Jain S, et al. COVID-19 and cold agglutinin 
hemolytic anemia. TH Open. 2020; 4(3): e175–e177, doi: 10.1055/s-0040-
1715791, indexed in Pubmed: 32844144.

9. Jensen CE, Wilson S, Thombare A, et al. Cold agglutinin syndrome as  
a complication of COVID-19 in two cases. Clin Infect Pract. 2020; 7: 100041, 
doi: 10.1016/j.clinpr.2020.100041, indexed in Pubmed: 32924007.

10. Ramos-Ruperto L, García-Pérez E, Hernández-Maraver D, et al. A 3-case 
series of autoimmune haemolytic anaemia and COVID-19: Is plasma 
exchange an alternative? SN Compr Clin Med. 2021; 3(6): 1420–1423, 
doi: 10.1007/s42399-021-00884-6, indexed in Pubmed: 33870092.

11. Hindilerden F, Yonal-Hindilerden I, Akar E, et al. Severe autoimmune 
hemolytic anemia in COVID-19 infection, safely treated with steroids. 
Mediterr J Hematol Infect Dis. 2020; 12(1): e2020053, doi:  10.4084/
MJHID.2020.053, indexed in Pubmed: 32670531.

12. Jawed M, Hart E, Saeed M. Haemolytic anaemia: a consequence of  
COVID-19. BMJ Case Rep. 2020; 13(12), doi: 10.1136/bcr-2020-238118, 
indexed in Pubmed: 33303503.

13. Jacobs J, Eichbaum Q. COVID-19 associated with severe autoimmune 
hemolytic anemia. Transfusion. 2021; 61(2): 635–640, doi:  10.1111/
trf.16226, indexed in Pubmed: 33274459.

14. Campos-Cabrera G, Mendez-Garcia E, Mora-Torres M, et al. Autoimmune 
hemolytic anemia as initial presentation of COVID-19 infection. Blood. 
2020; 136(Supplement 1): 8–8, doi: 10.1182/blood-2020-139001.

15. Hsieh TC, Sostin O. Severe warm autoimmune hemolytic anemia in COV-
ID-19 managed with least incompatible RBC product and glucocorticoids. 
Ann Hematol. 2022; 101(2): 431–432, doi: 10.1007/s00277-021-04457-4, 
indexed in Pubmed: 33604688.

16. Liput JR, Jordan K, Patadia R, et al. Warm autoimmune hemolytic anemia 
associated with asymptomatic SARS-CoV-2 infection. Cureus. 2021; 13(3): 
e14101, doi: 10.7759/cureus.14101, indexed in Pubmed: 33927918.

17. Huda Z, Jahangir A, Sahra S, et al. A case of COVID-19-associated autoim-
mune hemolytic anemia with hyperferritinemia in an immunocompetent 
host. Cureus. 2021; 13(6): e16078, doi: 10.7759/cureus.16078, indexed in 
Pubmed: 34345558.

18. Horby P, Lim WS, Emberson JR, et al. RECOVERY Collaborative Group. 
Dexamethasone in hospitalized patients with COVID-19. N Engl J Med. 
2021; 384(8): 693–704, doi:  10.1056/NEJMoa2021436, indexed in Pub-
med: 32678530.

19. Flores G, Cunningham-Rundles C, Newland AC, et al. Efficacy of intrave-
nous immunoglobulin in the treatment of autoimmune hemolytic anemia: 
results in 73 patients. Am J Hematol. 1993; 44(4): 237–242, doi: 10.1002/
ajh.2830440404, indexed in Pubmed: 8237993.

20. McLeod BC. Evidence based therapeutic apheresis in autoimmune 
and other hemolytic anemias. Curr Opin Hematol. 2007; 14(6): 
647–654, doi:  10.1097/MOH.0b013e3282c8ca66, indexed in Pub-
med: 17898570.

https://journals.viamedica.pl/hematology_in_clinical_practice
http://dx.doi.org/10.1055/s-0040-1715791
http://dx.doi.org/10.1055/s-0040-1715791
https://www.ncbi.nlm.nih.gov/pubmed/32844144
http://dx.doi.org/10.1016/j.clinpr.2020.100041
https://www.ncbi.nlm.nih.gov/pubmed/32924007
http://dx.doi.org/10.1007/s42399-021-00884-6
https://www.ncbi.nlm.nih.gov/pubmed/33870092
http://dx.doi.org/10.4084/MJHID.2020.053
http://dx.doi.org/10.4084/MJHID.2020.053
https://www.ncbi.nlm.nih.gov/pubmed/32670531
http://dx.doi.org/10.1136/bcr-2020-238118
https://www.ncbi.nlm.nih.gov/pubmed/33303503
http://dx.doi.org/10.1111/trf.16226
http://dx.doi.org/10.1111/trf.16226
https://www.ncbi.nlm.nih.gov/pubmed/33274459
http://dx.doi.org/10.1182/blood-2020-139001
http://dx.doi.org/10.1007/s00277-021-04457-4
https://www.ncbi.nlm.nih.gov/pubmed/33604688
http://dx.doi.org/10.7759/cureus.14101
https://www.ncbi.nlm.nih.gov/pubmed/33927918
http://dx.doi.org/10.7759/cureus.16078
https://www.ncbi.nlm.nih.gov/pubmed/34345558
http://dx.doi.org/10.1056/NEJMoa2021436
https://www.ncbi.nlm.nih.gov/pubmed/32678530
http://dx.doi.org/10.1002/ajh.2830440404
http://dx.doi.org/10.1002/ajh.2830440404
https://www.ncbi.nlm.nih.gov/pubmed/8237993
http://dx.doi.org/10.1097/MOH.0b013e3282c8ca66
https://www.ncbi.nlm.nih.gov/pubmed/17898570

