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1 |  INTRODUCTION

Drugs are among the most common causes of primary throm-
botic microangiopathy (TMA), previously known as throm-
botic thrombocytopenic purpura. It is caused by the formation 
of thrombi in small vessels, especially arterioles or capil-
laries. Drug-related TMA might have an immunological or 
toxicity-related origin. The latter is known as a toxic dose-re-
lated TMA.1 Clinical reports have shown toxic dose-related 
TMA can be a result of IFN in patients with multiple sclero-
sis (MS).2-5 Clinical manifestations include microangiopathic 
hemolytic anemia and thrombocytopenia due to the accumu-
lation of platelets in microthrombi. Organ injuries, such as 
that of the kidney, are also reported. Neurologic involvement 
in IFN-β-induced TMA is prevalent, presented by headache, 

seizures, and impairment of the vision. Therapeutic plasma 
exchange, plasmapheresis, is a known treatment for renal 
dysfunction and hypertension.6,7

In this paper, we report first MS patient taking Recigen 
(an Iranian made IFN-β1) in Iran who was presented with 
TMA. Despite enough therapeutic measures, no improve-
ment in the renal function was seen.

2 |  CASE REPORT

A 43-year-old man was referred to the emergency depart-
ment with a 17-year history of MS, for which he was treated 
with interferon-beta. The course of the treatment included the 
intake Avonex for 9 years, followed by Recigen for 8 years. 
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Abstract
A 43-year-old man who was treated with interferon-beta for multiple sclerosis was 
presented with hypertension, headache, nausea/vomiting, blurred vision, and renal 
dysfunction. The treatment with drugs and dialysis relieved the symptoms. Despite 
plasmapheresis is known to cause improvement in renal function, no such improve-
ment was seen in patient.
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At the time of referral, he was presented with severe head-
ache, nausea, vomiting, and blurred vision. During the first 
evaluation, blood pressure (BP) was 230/130; however, both 
optic disks were sharp, and the remainder of the physical 
examination was normal. Elevation in the creatinine levels 
was detected from the laboratory findings along with throm-
bocytopenia and anemia. Several schistocytes were seen in 
the peripheral blood smear (Table 1). Renal sonography was 
unremarkable.

The patient was admitted to the ICU with the diagnosis 
of drug-induced TMA. Four plasmapheresis sessions were 
conducted using centrifugal cell separator with 14:1 ratio 
of whole blood/anticoagulant. The flow rate of plasma was 
30 mL/min which was then adjusted to 120 mL/min, and ion-
ized calcium was monitored every 15 minutes. He received 
1 plasma volume with 5% albumin and fresh-frozen plasma 
(FFP) to perform 100% replacement.

After the partial improvement in the symptoms and re-
covery from the malignant hypertension, the patient was 
transferred to the general ward. His was 110/180, whereas 
headache and blurred vision had substantially improved. 
The patient underwent corticosteroid plus triple antihy-
pertensive therapy. After 4  days, due to no improvement 
in serum creatinine levels and persistent hypertension, di-
alysis (thrice per week) was started. Owing to persistent 
hemolysis and evidence of disease activity, plasmapheresis 
for an alternate day was restarted where, after 7  days of 
continuous plasmapheresis, hypertension was controlled, 
lactate dehydrogenase (LDH) and retic index decreased, 
and anemia and thrombocytopenia improved substantially. 
Additionally, schistocyte count was also reduced in a pe-
ripheral blood smear. Also, rituximab was prescribed for 
the patient according to the standard protocol. The patient 
was discharged with a plan of dialysis, thrice a week, since 
there was no improvement in the serum creatinine levels. 
During the 2 months of follow-up, there was no evidence 
of hemolysis, but kidney function showed no significant 
improvement (Table 1).

3 |  DISCUSSION

Here, we reported a patient with MS who was under a 
long-term interferon-beta treatment and was presented with 
thrombotic microangiopathy. A large number of studies have 
reported adverse effects of interferon-alpha,8-10 but only a few 
number of cases are reported concerning interferon-beta.2-5,11 
Allinovi et al12 reviewed three cases of long-term interferon-
beta-induced TMA. They reported that these patients were 
presented with chronic kidney disease and malignant hy-
pertension that were successfully treated with eculizumab. 
Similarly, a case report of a 41-year-old man who was tak-
ing interferon-beta for 10 years has also been reported. He 

was also presented with headache, nausea, hypertension, 
vision dysfunction, and kidney dysregulation. Moreover, he 
was also diagnosed with posterior reversible encephalopathy 
syndrome.13 Some of the significant findings in these pa-
tients include severe hypertension, hematological anomalies, 
and renal dysfunction.14 To it, high blood pressure has also 
been reported to be accompanied by Raynaud phenomenon 
in some cases.15 The patient reported in this study was also 
presented with the similar symptoms bur Raynaud syndrome. 
To it, renal toxicity can be serious and irreversible compli-
cation.15 Plasma exchange, corticosteroids, and monoclonal 
antibody-based treatment are known to produce favorable 
outcomes in these patients.16 The underlying mechanisms of 
this reaction are not fully understood, but there are some pro-
posed hypotheses, such as low ADAMTS 13 activity or back-
ground mutations in complement regulatory factors (Factor 
H, Factor I, etc), in patients receiving interferon. Endothelial 
injury caused by dysregulation of complement activity or 
inhibition of vascular endothelial growth factor, induced by 
interferon, also can be related to TMA.2-3,5,11 The renal out-
comes in these patients vary from complete recovery to end-
stage renal disease.3,5,11 Unfortunately, our case did not show 
any improvement in the kidney function, 2 months following 
the regular dialysis. The differential diagnosis included TMA 
and malignant hypertension. Due to TMA, the patient was 
not the potential candidate for a kidney transplant, owing to 
the odds of the dysregulation of the complement system. To 
our knowledge, this is the first report of thrombotic micro-
angiopathy due to interferon-beta usage in Iran. The notable 
late onset of TMA, in this case, is the indicator of the cu-
mulative effect of the drug on the renal vessels. However, 
we did not carry out genetic testing to determine any muta-
tions. Furthermore, biopsy was also not ordered due to severe 
thrombocytopenia. The case has been reported to the drug 
manufacturing company and is going to be mentioned in the 
drug pamphlet.

4 |  CONCLUSION

Since TMA can occur after long-term drug tolerance, symp-
toms such as headache and hypertension should be carefully 
monitored. This case, in addition to the previous reports, con-
firms the effects of interferon-beta on thrombotic microan-
giopathy and heralds more attention to the serious adverse 
effects of this drug, such as on renal system, which can be 
subsided by early measures like plasmapheresis and corticos-
teroid therapy.

CONFLICT OF INTEREST
The authors deny any conflict of interest in any terms or by 
any means during the study. All the fees provided by research 
center fund and deployed accordingly.



1064 |   MALEKZADEH Et AL.

AUTHOR CONTRIBUTIONS
MMM and ZA: conceptualized and designed the study, 
drafted the initial manuscript, and reviewed and revised the 
manuscript; RA: designed the data collection instruments, 
collected data, carried out the initial analyses, and reviewed 
and revised the manuscript; MAS: coordinated and super-
vised data collection, and critically reviewed the manuscript 
for important intellectual content; all authors approved the 
final manuscript as submitted and agree to be accountable for 
all aspects of the work.

ORCID
Masoud Mohammad Malekzadeh   https://orcid.
org/0000-0002-6792-3155 
Reza Alizadeh   https://orcid.org/0000-0003-3469-0735 
Ziba Aghsaeifard   https://orcid.
org/0000-0001-5095-1654 
Mohammad Ali Sahraian   https://orcid.
org/0000-0002-3224-8807 

REFERENCES
 1. George JN, Nester CM. Syndromes of thrombotic microangiopa-

thy. N Engl J Med. 2014;371(7):654-666.
 2. Olea T, Diaz-Mancebo R, Picazo ML, Martinez-Ara J, Robles A, 

Selgas R. Thrombotic microangiopathy associated with use of in-
terferon-beta. Int J Nephrol Renovasc Dis. 2012;5:97-100.

 3. Mahe J, Meurette A, Moreau A, Vercel C, Jolliet P. Renal throm-
botic microangiopathy caused by interferon beta-1a treatment for 
multiple sclerosis. Drug Des Devel Ther. 2013;7:723-728.

 4. Broughton A, Cosyns JP, Jadoul M. Thrombotic microangiopathy 
induced by long-term interferon-beta therapy for multiple sclero-
sis: a case report. Clin Nephrol. 2011;76(5):396-400.

 5. Hunt D, Kavanagh D, Drummond I, et al. Thrombotic mi-
croangiopathy associated with interferon beta. N Engl J Med. 
2014;370(13):1270-1271.

 6. Brocklebank V, Wood KM, Kavanagh D. Thrombotic microangiop-
athy and the kidney. Clin J Am Soc Nephrol. 2018;13(2):300-317.

 7. Rosa-Bray M, Wisdom C, Marier JF, Mouksassi MS, Wada S. The 
effect of plasmapheresis on blood pressure in voluntary plasma do-
nors. Vox Sang. 2015;108(1):11-17.

 8. Kitano K, Gibo Y, Kamijo A, et al. Thrombotic thrombocyto-
penic purpura associated with pegylated-interferon alpha-2a by 

an ADAMTS13 inhibitor in a patient with chronic hepatitis C. 
Haematologica. 2006;91(8 Suppl):ECR34.

 9. Deutsch M, Manesis EK, Hadziyannis E, Vassilopoulos 
D, Archimandritis AJ. Thrombotic thrombocytopenic pur-
pura with fatal outcome in a patient with chronic hepatitis C 
treated with pegylated interferon-a/2b. Scand J Gastroenterol. 
2007;42(3):408-409.

 10. Ubara Y, Hara S, Takedatu H, Katori H. Hemolytic uremic syn-
drome associated with (beta-interferon) therapy for chronic hepati-
tis C. Nephron. 1998;80(1):107.

 11. Hansen T, New D, Reeve R, Donne R, Stephens W. Acute renal 
failure, systemic lupus erythematosus and thrombotic micro-
angiopathy following treatment with beta-interferon for multi-
ple sclerosis: case report and review of the literature. NDT Plus. 
2009;2(6):466-468.

 12. Allinovi M, Cirami CL, Caroti L, et al. Thrombotic microan-
giopathy induced by interferon beta in patients with multiple 
sclerosis: three cases treated with eculizumab. Clin Kidney J. 
2017;10(5):625-631.

 13. Nishio H, Tsukamoto T, Matsubara T, Okada Y, Takahashi 
R, Yanagita M. Thrombotic microangiopathy caused by inter-
feron β-1b for multiple sclerosis: a case report. CEN Case Rep. 
2016;5(2):179-183.

 14. Hunt D, Kavanagh D, Drummond I, et al. Thrombotic mi-
croangiopathy associated with interferon beta. N Engl J Med. 
2014;370(13):1270-1271.

 15. Zuber J, Martinez F, Droz D, Oksenhendler E, Legendre C. Alpha-
interferon-associated thrombotic microangiopathy: a clinicopath-
ologic study of 8 patients and review of the literature. Medicine. 
2002;81(4):321-331.

 16. Gerischer LM, Siebert E, Janke O, Jungehuelsing GJ, Ruprecht 
K. Favorable outcome of interferon-beta associated thrombotic 
microangiopathy following treatment with corticosteroids, plasma 
exchange and rituximab: a case report. Mult Scler Relat Disord. 
2016;10:63-65.

How to cite this article: Malekzadeh MM, Alizadeh R, 
Aghsaeifard Z, Sahraian MA. Thrombotic 
Microangiopathy in Interferon-beta-Treated Multiple 
Sclerosis Patient. Clin Case Rep. 2020;8:1061–1064. 
https://doi.org/10.1002/ccr3.2808

https://orcid.org/0000-0002-6792-3155
https://orcid.org/0000-0002-6792-3155
https://orcid.org/0000-0002-6792-3155
https://orcid.org/0000-0003-3469-0735
https://orcid.org/0000-0003-3469-0735
https://orcid.org/0000-0001-5095-1654
https://orcid.org/0000-0001-5095-1654
https://orcid.org/0000-0001-5095-1654
https://orcid.org/0000-0002-3224-8807
https://orcid.org/0000-0002-3224-8807
https://orcid.org/0000-0002-3224-8807
https://doi.org/10.1002/ccr3.2808

