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ABSTRACT

Objective: This study was undertaken to identify the most common drug causing drug reaction with eosinophilia and systemic symptoms (DRESS) in
patients admitted in our center and possible factors associated with it.

Methods: This was a cross-sectional observational study of patients with DRESS admitted from January 2018 to December 2020. Data were entered
in MS Excel and analyzed using SPSS software.

Results: Eighty-four consecutive patients who were diagnosed as DRESS were included in the study. The most common inciting drug was
phenytoin and the most common indication for starting phenytoin was traumatic brain injury (TBI) to prevent seizures. DRESS to phenytoin after
neurotrauma (NT) was more in patients who sustained combined extradural (EDH) and subdural hematoma (SDH), and those were managed
conservatively for NT. None of the patients recognized fever as an initial feature of DRESS and did not stop the drug. More than one-third of patients
with erythema multiforme (EM) like rash developed drug induced liver injury(DILI). The majority of patients who had sub-arachnoid hemorrhage
(SAH) developed DILI.

Conclusion: Phenytoin though time-tested and cost-effective for prevention of seizures after TBI, it very commonly leads to DRESS which adds to the
morbidity and rarely mortality of patient. In this present era of increasing road traffic accidents, using newer non-aromatic anticonvulsants may be
more beneficial than phenytoin. The patients should be made aware of the likely time DRESS can occur, the earliest symptom of DRESS, and the need
to stop the drug at the earliest.
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INRODUCTION

Drug reaction with eosinophilia and systemic symptoms (DRESS)
also called drug-induced hypersensitivity syndrome (DIHS) is
an idiosyncratic multisystem disorder and is one of the severe
cutaneous adverse drug reactions [1]. It is characterized by skin
rash which may present as urticated, papular, exanthematous,
morbilliform, erythroderma, erythema multiforme (EM) like eruption
or pustules, and systemic involvement including hematologic and
solid organ disturbances [1]. The most typical hematologic alteration
is eosinophilia [2]. Pronounced lymphocytosis and presence of
atypical lymphocytes may also be seen in DRESS [1]. Liver is the
most frequently involved internal organ and it can range from mild
transaminitis to fulminant hepatitis [1]. Abnormalities in renal,
gastrointestinal, pulmonary, and cardiac organ systems can occur [3].
RegiSCAR study group developed a diagnostic validation score
combining clinical and biologic criterion for validating the diagnosis of
potential cases of DRESS as definite, probable, possible, or no case [4].
The common drugs causing DRESS are phenytoin, phenobarbitone,
carbamazepine, allopurinol, anti-tubercular drugs, nevirapine,
sulfonamides, furosemide, omeprazole, and ibuprofen [1]. Among the
anticonvulsants, phenytoin is the most common offending drug [5].

The increasing number of road traffic accidents in the present day is
leading to more number of head injuries. Phenytoin being cost-effective
is routinely given to prevent seizures following acute TBI. This leads
to increase number of DRESS to phenytoin. Hence, this study was
undertaken to determine the various factors in these patients which
can make them more prone for development of DRESS.

METHODS

This study was a cross-sectional observational study conducted in
the Department of Dermatology, Government Medical College and
Hospital Kottayam, Kerala from January 2018 to December 2020.
Patients diagnosed as DRESS according to the RegiSCAR scoring
system [1] and admitted in our dermatology ward were included in
the study. All clinical and laboratory data were collected and entered
in Microsoft Excel and analyzed using SPSS 22 software. Results are
expressed in percentage and Mean=SD. Statistical analysis was done
using Chi-square and Fischer extract and p<0.05 was considered
statistically significant.

Inclusion criterion
All clinically definite cases of DRESS diagnosed by the RegiSCAR
criterion were included in the study.

Exclusion criterion
Cases with incomplete data were excluded from the study.

RESULTS

A total of 84 consecutive patients with DRESS were taken up for the
study. Out of this, 58 patients (69%) developed DRESS due to phenytoin
and the rest 26 patients (31%) developed DRESS due to other drugs, as
shown in Table 1.

Out of the 58 patients with DRESS due to phenytoin, 37 patients (63.8%)
were given phenytoin after a traumatic brain injury, 35 patients had
sustained a road traffic accident, and two patients had a fall from height.
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In the rest 21 patients, phenytoin was started for different indication as
shown in Table 2.

Age

The age of the patients with DRESS due to phenytoin after NT ranged
from 17 years to 74 years. About 67.6% of patients were in age
group 51-60 years. The mean age was 51.73+10.83 years.

Sex
About 73% patients were males and 27% were females among those
with DRESS to phenytoin after neurotrauma.

Type of neurotrauma
The majority of patients (n=21, 56.8%) who developed DRESS to
phenytoin had a combined EDH and SDH as shown in Fig. 1.

Surgical intervention done

In our study, 62.2% patients (n=23) with DRESS to phenytoin after
neurotrauma were managed conservatively after their head injury
whereas 37.8% (n=14) underwent surgical interventions for their
neurotrauma.

Comorbidity
Diabetes mellitus was noted in 56.8% (n=21) of patients with DRESS to
phenytoin after neurotrauma (Fig. 2).

Time interval between starting of drug and development of DRESS
We observed that 48.6% of patients with neurotrauma developed
DRESS to phenytoin between 15 and 21 days after starting the drug.
The median incubation period is 21 days. The earliest interval was
12 days and longest was 54 days.

Initial symptom

About 56.8% (n=21) had fever as the first symptom, 8 patients (21.6%)
had fever and rash together, and 8 patients (21.6%) had rash alone as
the initial symptom.

Discontinuation of drug at the onset of initial symptoms

None of the patients who had fever as the initial symptom stopped the
drug as they had not recognized fever as a symptom of drug reaction.
About 3 out of 8 patients (37.5%) had fever and rash and 5 out 8 patients
(62.5%) of patients with rash alone as the initial symptom discontinued
the drug. This difference was found to be significant with Chi-square
value 14.87 and p value 0.001.

Type of rash in DRESS

About 54.1% (n=20) had urticated papules and plaques, 29.7% (n=11)
had maculopapular exanthema, and 16.2% (n=6) had exfoliative
dermatitis as part of DRESS.

Erythema multiforme (EM) like lesions

About 29.7% (n=11) had EM like lesions along with DRESS while 70.3%
patients (n=26) did not have EM like lesions. About 11 out of 20 patients
(55%) with urticated papules had EM like lesions. None of the patients
with maculopapular rash or exfoliative dermatitis had EM like lesions.
This difference was also found to be significant with Chi-square value of
13.30 and p value 0.001; however, sample size is low.

About 27 patients (73%) with DRESS due to phenytoin after neurotrauma
had facial puffiness and edema of hands and feet.

About 9 patients (24.3%) had cheilitis as part of DRESS to phenytoin
after neurotrauma.

Liver function test (LFT) derangement

All the 37 patients (100%) patients with DRESS due to phenytoin
after neurotrauma had elevation of transaminases more than 3 times
the normal value. None had elevated serum billirubin. In 24 patients
(64.9%), transaminase levels progressively increased for more than
2 weeks in spite of stopping the culprit drug and starting steroids.
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Renal function test (RFT) derangement

Only 1 patient (2.7%) had abnormal RFT but this patient already had
chronic renal disease. No other patient with DRESS to phenytoin had
altered renal function in our study.

EM like lesions and LFT

About 10 out of 11 patients (90.9%) with EM like lesions had persistent
elevation of transaminase levels for more than 2 weeks. About 14 out
of 26 patients (53.9%) without EM like lesions had persistent elevation

Table 1: Drugs implicated in DRESS

Drug Number of patients Percentage
Phenobarbitone 6 23.1
Carbamezipne 4 15.4
Sodium valproate 4 15.4
Sulfasalazine 4 15.4
Pantoprazole 3 11.5
Diclofenac 2 7.7
Itraconazole 1 3.8
Ceftriaxone 1 3.8
Dapsone 1 3.8

Table 2: Other indications for which phenytoin was started

Indications Number of patients Percentage
Intracranial space 8 38
occupying lesion
Cerebrovascular accident 6 28.6
Seizure disorder 4 19
Hydrocephalus stenting 2 9.8
Aneurysm 1 4.8
25
(21)57%
20
15 |
104
(6)16%
5.1 5) 13% 4)11%
i I
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Fig. 1: Type of neurotrauma for which phenytoin was started
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Fig. 2: Associated comorbidities in patients with DRESS due to
phenytoin
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of transaminase level for more than 2 weeks. This difference was
significant with Chi-square 4.659 and p value of 0.031.

Drug-induced liver injury
About 10.8% (n=4) patients with DRESS to phenytoin after head injury
progressed to develop drug-induced liver injury.

EM like lesions and drug-induced liver injury

About 36.4% patients with EM like lesions (4 out of 11 patients)
progressed to develop drug-induced liver injury. Hence, all patients
with DILI had EM like lesions. This difference is significant with Fischer
exact value 0.005.

Subarachnoid hemorrhage and DILI

Four out of five patients with subarachnoid hemorrhage (80%)
developed drug-induced liver injury as part of DRESS to phenytoin
after head injury. None of the patients with other type of head injury
progressed to DILI. This difference is significant with Chi-square 28.763
and p value 0.001.

DISCUSSION

Out of the 84 consecutive patients who were diagnosed as DRESS
according to the RegiSCAR criterion [1], 69% developed DRESS after
taking phenytoin. Among this, 63.8% of the patients were given
phenytoin to prevent seizures after traumatic brain injury. In a study
by Sasidharanpillai et al., in more than 50% cases of DRESS, the culprit
drug was phenytoin [6]. In a study by Kardaun et al., antiepileptic drugs
were implicated in 35% of DRESS and epilepsy was the most common
indication [4]. In a study by Puneet et al., 70% developed DRESS due to
anticonvulsant given after acute neurotrauma [5]. The high incidence
of DRESS due to phenytoin in Indian studies may also point to a
genetic factor in our population which accelerates the development of
DRESS. HLA studies among the Indian population may be needed to
conclusively state this. The mean age of the patients with DRESS due
to phenytoin after neurotrauma was 51.73+£10.83 years. In studies of
DRESS conducted by Picard et al. and Sasidharanpillai et al., the mean
age was 56 years and 37.3 years, respectively [6,7].

In our study, 73% of patients with DRESS to phenytoin after neurotrauma
were males. This male preponderance may be due to the higherincidence
of road traffic accidents among them. In studies by Sasidharanpillai et al.
and Kardaun et al,, there was a slight female preponderance in patients
with DRESS [4,6].

In our study, 56.8% of patients who developed DRESS due to phenytoin
after a neurotrauma had sustained a combined extradural and subdural
hematoma. We also observed that 62.2% of our patients who developed
DRESS were managed conservatively after neurotrauma. The validity
of both these findings can be concluded only after more number of
comparative studies.

In our study, 56.8% of patients with DRESS after neurotrauma had
associated diabetes mellitus. In a study by Kardaun et al., 12% patients
with DRESS in general had diabetes [4]. Further analytical studies are
needed to conclusively state that diabetes is associated with increased
risk of developing DRESS to phenytoin in neurotrauma patients.

We noted that 48.6% of the patients developed DRESS between 15 and
21 days after starting phenytoin. The median time interval was 21 days.
In a study of DRESS in general by Kumari et al, the mean interval
between intake of drug and onset of DRESS was 17-21 days [2]. In a
study by Walsh et al., the mean interval was 27 days [8].

In 56.8% of our patients, fever was the first symptom, in 21.6% of
patients, initial symptom was fever and rash together and 21.6% of
patients had rash as the initial symptom. In a study by Sasidharanpillai
et al, 57.7% of patients presented with fever and rash in DRESS in
general [6]. None of the patients in our study who had fever as the first
symptom stopped the drug at the onset of fever. However, among the
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patients who developed rash as the first symptom, 62.5% had stopped
it and among the patients with fever and rash, 37.5% stopped the drug.
The fact that fever can be the first symptom of a potentially serious drug
reaction is often not recognized by the patients and they may not be
aware of it.

The most common rash observed in our study was urticated papules
and plaques which was seen in 54.1% of the patients. In a study by
Walsh et al., on DRESS, 48% of the patients had urticated monomorphic
papules [8]. In the study by Sasidharanpillai et al., on DRESS 76.9% of
patients had a maculopapular rash [6].

In our study, 29.7% of patients with phenytoin-induced DRESS after
a traumatic brain injury had erythema multiforme like lesions. In a
study by Walsh et al., EM like lesions was found in 30% of patients with
DRESS [8]. In our study, 55% of the patients with urticated plaques had
EM like lesions while those with other type of rash as part of DRESS did
not have EM like lesions. This was statistically significant.

In our study, 73% of patients with DRESS to phenytoin after neurotrauma
had facial puffiness and edema of hands and feet. In a study by Kumari
et al., 25% of patients with DRESS in general had facial puffiness [2]. In
the study by Sasidharanpillai et al., facial edema was noted in 96.2% of
patients with DRESS due to phenytoin [6].

Mild cheilitis was seen in 24.3% patients with DRESS after phenytoin
intake following neurotrauma in our study. In the study by Kardaun et al.,,
56% of patients with DRESS in general had mild cheilitis while 42.4%
of patients in the study by Sasidharanpillai et al. had mild cheilitis [4,6].

All the patients with DRESS to phenytoin after traumatic brain injury
had more than 3 times elevation of transaminases than normal values
and in 64.9% of the patients it progressively increased for more than
2 weeks. In a study by Sasidharanpillai et al., no liver involvement was
noted in patients with DRESS due to phenytoin [6]. However, in a study
by Picard et al., 97% of patients with DRESS in general had hepatitis [7].

We noted that 90.9% of patients with EM like lesions in our study had
progressively increasing transaminase levels for more than 2 weeks in
spite of starting systemic steroids. This was statistically significant. In
the study by Walsh et al., EM like eruption with purpura and atypical
targets was noted to have more severe hepatic involvement [8].

It was observed that 10.8% of patients with DRESS due to phenytoin after
neurotrauma developed drug-induced liver injury. All these patients had
EM like lesions. This was found to be statistically significant.

In our study, 80% of the patients with subarachnoid hemorrhage
developed drug-induced liver injury as part of DRESS. This was also
statistically significant.

There is a paucity of the literature in analyzing and comparing DRESS
due to phenytoin specifically. Most studies have given insightinto DRESS
in general. More analytical studies are needed to compare the clinic-
epidemiological aspects of DRESS due to phenytoin after neurotrauma
and after giving it for other indications.

Phenytoin pharmacokinetics are altered in the presence of acute
traumatic brain injury [9]. Protein binding of phenytoin is decreased in
patients with head injury leading to an increase in free level of the drug
[10]. After a severe head injury, several pharmacokinetic changes can
occur in phenytoin metabolism such as blood-brain barrier disruption
and changes in drug penetration, cytokine release which can affect
cytochrome p450 enzyme system and alteration in protein binding
[11]. The Vmax and Km values were significantly higher in head trauma
patients than cerebrovascular accident patients [11]. Phenytoin is
metabolized by CYP450 system to arene oxides metabolites which are
normally detoxified by epoxide hydroxylase [12]. Head injury can act as
an inducer of cytochrome p 450 system leading to increased formation

36



Zacharia et al.

and accumulation of arene oxide metabolites [5]. This may explain
the higher incidence of DRESS in head injury patients. Phenytoin
remains the most widely used antiepileptic in post-traumatic seizure
prophylaxis due to cost efficacy. Phenytoin is started based on ideal
body weight in ICU rather than actual body weight which is difficult to
obtain [13].

Our observation highlights that DRESS due to phenytoin after
neurotrauma was more common in the sixth decade and in those
patients after a combined EDH and SDH. It was also more in
neurotrauma patients who were diabetic. The majority of patients with
SAH developed drug-induced liver injury. The incubation period was
slightly shorter than that classically described for DRESS in general.
Furthermore, our study highlights that patients with urticated papules
and plaques as part of their skin lesions of DRESS are more likely to have
EM like lesions. All the patients had significantly elevated transaminase
levels but our study highlights that the majority of the patients with
EM like lesions had progressively increasing liver enzymes levels.
Furthermore, in our study, all the patients who developed DILI had EM
like lesions. Whether the type of neurotrauma, the surgical intervention,
associated comorbidities, alters the internal milieu of the brain and CSF
and accelerates that the development of DRESS needs to be validated by
further analytical studies.

Limitations of the study

1. Small sample size.

2. Our study was an observational study; hence, the findings need to
be validated with further analytical studies.

CONCLUSION

Phenytoin started after traumatic brain injury to prevent seizures was
the most common cause of DRESS in our study. Maximum number
of patients who developed it had combined EDH and SDH and were
treated conservatively after neurotrauma. The majority of patients who
progressed to DILI had sustained SAH. It has already been reported
that phenytoin metabolism gets altered after traumatic brain injury.
Development of DRESS adds to the morbidity in these patients. Further
analytical studies are needed to find the various factors that can lead to
DRESS in patients taking phenytoin after a head injury. With the advent
of newer non-aromatic anticonvulsants, it is better to start on these
newer drugs than phenytoin to prevent seizures after head injury. It is
also imperative that patient and the bystander be made aware about
the earliest symptoms of DRESS so that the drug can be stopped at the
earliest.
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