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During the drug review process, as noted in the Center for 
Drug Evaluation and Research (CDER, https://www.access-
data.fda.gov/scripts/cder/daf/index.cfm), one of the reviewers 
found that the drug caused microglial aggregates throughout 
the brain and spinal cord of study animals (cynomolgus mon-
keys), albeit a nonclinical finding, and recommended nonap-
proval for clinical use. While the biological significance of this 
finding, particularly as it relates to the dosing (7-fold safety 
margin at the 150-mg dose), at which the drug was studied 
remains unclear, it must be noted that microglial aggregates 
did not cause neuronal degeneration, axonal fragmentation, or 
demyelination. The drug was subsequently approved.

The black-box warning for Zinbryta package insert did 
note that, across all clinical trials, serious drug-related hepatic 
injury occurred in 1.7% of Zinbryta-treated patients. 
Furthermore, 5% of patients on Zinbryta developed serious 
immune-mediated disorders including skin reactions and lym-
phadenopathy. Across all clinical studies, immune-mediated 
disorders occurred in 28% of patients on Zinbryta, including 
skin reactions and lymphadenopathy. Some patients required 
invasive procedures for diagnosis and some patients did not 
improve even after stopping Zinbryta. Curiously, no cases of 
inflammatory encephalitis or meningoencephalitis were noted, 
however, but a safety and tolerability study did mention Drug 
Reaction with Eosinophilia and Systemic Symptoms or 
DRESS syndrome as a complication.1 However, DRESS syn-
drome which is a purely clinical event will only be recognized 
if clinicians are alert to the possibility and are trained to recog-
nize such events and not relegate them to an “MS relapse.”

As there is no established method to revisit data sets from 
clinical trials unless drug companies themselves put out such 
information in the face of drug being pulled from the market, 
that particular piece of information will forever be lost.

The EMA document published on March 6, 2018, notes that 
4 patients developed skin rash and involvement of other organs 
including eosinophilia, whereas 5 other patients developed 
multi-organ failure probably related to immune-mediated phe-
nomena. Specifically, none of these cases were initially identified 
as secondary to side effects of the drug; later, they were recog-
nized as (DRESS) a conclusion that could have major ramifica-
tions on safety, and how data are interpreted by clinicians both in 
the clinical trials and developmental stages of the drug as well as 
in phase 4 use of the drug after approval. It is equally strange that 
no cases of encephalitis or meningoencephalitis were noted in 
the clinical trials and whether signs and symptoms were errone-
ously missed or misclassified as clinical worsening of MS remains 
a worry. If this is the case, the signs are ominous for future drug 
development strategies. In general, the phenomenon of “MS 
relapse” remains a major concern even in routine clinical assess-
ment of patients with MS on medications. Patients are unlikely 
to be told that their findings are “drug related” and more likely 
told that their disease is worsening. It is important to note that 
almost all the cases described by the EMA led to pulling 
Zinbryta off the market, and the initial assessment was largely 
attributed to “worsening MS disease.” The mishap with Zinbryta 
ought to be a warning call to all clinicians to revisit definitions of 
what represents an MS relapse or clinical worsening and when to 
seek alternative explanations for “MS relapse.”
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The case report (n = 12) concerning the central nervous sys-
tem (CNS) complications resulting from Zinbryta use in 
patients with MS was reported by the Pharmacovigilance Risk 
Assessment Committee (PRAC) of the EMA, which include 9 
from Germany, 2 from the United States, and 1 from Spain, 
and published on March 6, 2018 (article 20 of regulation EC # 
726/2004, pharmacovigilance data). The predominant clinical 
finding in most of the cases that led to the CNS complications 
was from DRESS syndrome (cases 1, 2, 6, 12, and probably 
case 3), whereas some cases had anti-NMDA encephalitis. The 
Zinbryta dosing for the cases labeled 1 through 5 included the 
following: 2, 4, 2, 2, and 8, respectively (doses given to each 
patient prior to clinical worsening attributed to DRESS syn-
drome). The pertinent findings for this case cluster included 
the following—exanthematous skin rash, fever, altered mental 
status, peripheral eosinophilia (9.3% that increased to 25.5% in 
case 1, 11.4% for case 2), and “MS relapse” characterized by 
clinical and radiological worsening. Brain biopsies, where per-
formed, showed T- and B-cell infiltration, as well as plasma cell 
and eosinophilic granulocytes. In all, at least 3 patients died, in 
the reported cohort.

DRESS syndrome or drug reaction with eosinophilia and 
systemic symptoms is a life-threatening disease with cutaneous 
manifestations and internal organ involvement2; it carries a 
mortality rate of approximately 10%. The time of symptom 
onset varies, following drug exposure, and can be between 2 
and 8 weeks. The incidence is unclear and overall population 
risk varies between 1 in 1000 and 1 in 10 000 drug exposures.3,4 
In general, DRESS syndrome is probably missed or overlooked 
owing to its varied presentation and a lack of understanding of 
its manifestations among physicians. Typical features of 
DRESS syndrome (Figure 1) include fever, widespread cutane-
ous lesions, eosinophilia,5 and atypical lymphocytosis,6 as well 

as hepatic injury,2 lymphadenopathy, and renal failure.2 
Additional organ involvement includes lung,2 cardiac,7 and 
CNS involvement characterized as meningitis or encephalitis.8 
Therefore, familiarity with the clinical features help clinicians 
pinpoint the diagnosis, and further worsening of symptoms can 
be mitigated by discontinuation of the offending agent. 
Sometimes this may be difficult if multiple drugs are used but 
understanding of triggers, time course, and clinical manifesta-
tions including dermal, internal organ, and laboratory abnor-
malities can help nail the diagnosis.

Viral reactivation, particularly HHV-6 reactivation, is 
thought to play an important role in DRESS syndrome, as 
seen in valproic acid use, for example.9 In addition, whether 
the patients who developed DRESS syndrome in the cohort 
of patients with MS also had other increased risk factors such 
as HLA class II alleles would be worth exploring. Many stud-
ies have reported DRESS syndrome patients with genetic 
predisposition linked to specific drugs and one wonders if 
Zinbryta use, DRESS syndrome, and HLA class II alleles 
were linked as well.
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Figure 1. Salient features of DRESS syndrome, typically seen in the 

context of fever and skin rash.




