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ABSTRACT:
	
INTRODUCTION: Drug Reaction with Eosinophilia and Systemic Symptoms (DRESS) syndrome represents an uncommon yet potentially fatal clinical condition. Drug-induced hypersensitivity reaction is characterised by fever, rash, haematological abnormalities and multi-organ involvement particularly the liver. Carbamazepine is a well-known trigger.
Aim: The study presents a rare but serious adverse drug reaction, carbamazepine-induced DRESS syndrome with hepatic involvement. 
CASE PRESENTATION: A 29-year-old male with a seizure disorder on long term carbamazepine therapy presented with high grade fever, generalized erythematous rash, abdominal pain and jaundice. Laboratory findings showed leukocytosis, eosinophilia, elevated liver enzymes and hyperbilirubinemia. 
METHODOLOGY: Clinical evaluation, laboratory monitoring and causality assessment using the Naranjo scale (score 7) were performed. Carbamazepine was discontinued and replaced with levetiracetam along with supportive therapy.
DISCUSSION: Temporal association, clinical features and improvement after drug withdrawal confirmed carbamazepine induced DRESS with hepatic involvement.
CONCLUSION:  The study concludes that early recognition and discontinuation of the offending drug are crucial to prevent serious complications and ensure a favourable recovery.
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1. INTRODUCTION:

[bookmark: _GoBack]Drug reaction with eosinophilia and systemic symptoms (DRESS) syndrome constitutes a severe drug-induced hypersensitivity reaction associated with considerable morbidity and mortality. It is a severe idiosyncratic drug-induced reaction, usually characterised by rash, fever, lymphadenopathy, hematologic abnormality (eosinophilia and atypical lymphocytes) and single or multi-organ involvement [9,11]. DRESS may occur across all age groups, although the mean age at onset ranges between 40 and 60 years [10]. The prognosis is primarily determined by the severity of associated complications. Visceral organ involvement most frequently manifests as hepatitis, but may also include lymphadenopathy, interstitial nephritis, interstitial pneumonitis, and myocarditis [1]. The syndrome is characterised by fever, cutaneous eruption, and systemic involvement, including lymphadenopathy, impaired liver function, renal dysfunction, pulmonary or cardiac infiltrates, and haematological abnormalities—predominantly hypereosinophilia and lymphocytosis with large, activated, and occasionally atypical circulating lymphocytes. Clinical manifestations typically arise within 2–6 weeks of initiating drug therapy and, in most cases, resolve following withdrawal of the offending agent [2].
Carbamazepine (CBZ) is classified among antiseizure medications. From a neuropsychological perspective, it exhibits anticonvulsant, mood-stabilising, and anxiolytic properties [12]. Carbamazepine is a neuropsychiatric medication widely utilised for the management of seizures, neuropathic pain and psychiatric illnesses. It acts by modulating sodium voltage-gated channels, resulting in the inhibition of action potentials and attenuation of synaptic transmissions. While carbamazepine is an efficacious drug, it is essential to be cognizant of its potential side effects including blood dyscrasias, hepatotoxicity, cardiac dysfunction and hypersensitivity reactions. Among the severe hypersensitivity reactions associated with carbamazepine is Stevens-Johnson syndrome, toxic epidermal necrolysis and drug rash with eosinophilia and systemic symptoms (DRESS) syndrome are notable[3,13]. Approximately 50 drugs have been implicated in the development of DRESS, including carbamazepine, phenytoin, allopurinol, sulfonamide derivatives, antidepressants, antiepileptic agents, non-steroidal anti-inflammatory drugs, and antimicrobials. The incidence of DRESS is estimated to range from 1 in 1,000 to 1 in 10,000 drug exposures [4]. The underlying mechanism is thought to involve metabolically generated reactive drug-protein complexes that trigger an immunologic response, recruiting cytotoxic T cells and eosinophils into hepatic tissue which then release pro-inflammatory cytokines and cause hepatocellular injury, leading to elevated transaminases and bilirubin levels[5][6]. Systemic symptoms such as fever, lymphadenopathy, malaise, and eosinophilia result from widespread cytokine release (e.g., IL-5, TNF-α) driven by activated T cells reacting to the drug/metabolite antigens, explaining the multi-organ involvement seen in DRESS syndrome[7]. Withdrawal of the offending drug and initiation of immunosuppressive therapy typically leads to resolution of symptoms and normalisation of liver function. In contrast, delayed recognition can lead to progression to acute liver failure, a major cause of mortality in DRESS[8].

2. CASE PRESENTATION:

A 29-year-old male patient was admitted to Ballari Medical College and Research Centre (BMC&RC), Ballari, Karnataka, with complaints of intermittent high-grade fever, pain in the right hypochondriac region of the abdomen, generalised reddish skin lesions and yellowish discolouration of the eyes. He was a known case of seizure disorder since birth and had been on tablet carbamazepine 100 mg twice daily and tablet clobazam 10 mg once daily for long-term seizure control. The patient had a personal history of smoking for the past 7 years and was a non-alcoholic. 

TABLE 01: EVALUATION OF PAST MEDICAL RECORDS, LABORATORY FINDINGS REVEALED

	SL.NO
	PARAMETERS
	RESULTS
	REFERENCE

	01.
	White Blood Cell Count [WBC]
	12,300
	4,000-11,000 cells/cumm

	02.
	Lymphocytes
	16%
	25%-50%

	03.
	Eosinophils
	05%
	0%-4%

	04.
	Serum Glutamic Oxaloacetic Transaminase [SGOT]
	355.0


	5-35 U/L

	05.
	Serum Glutamic Pyruvic Transaminase [SGPT]
	198.2
	5-45 U/L

	06.
	Alkaline Phosphatase [ALP]
	230.5
	60-306 lu/It



Other tests:  Serological investigations for malaria (PF/PV antigen) and typhoid (IgG/IgM antibodies) were negative.


2.2 ON PHYSICAL EXAMINATION:
 Vital signs were stable, 
 Blood pressure of 100/70 mmHg
 Pulse rate of 85 beats per minute 
 Oxygen saturation of 98% on room air.

2.3 ON SYSTEMIC EXAMINATION:
Revealed normal cardiovascular findings with audible S1 and S2 and no murmurs. Respiratory system examination showed bilateral equal air entry with no added sounds. Abdominal examination revealed a soft abdomen with tenderness localised to the right hypochondriac region. The central nervous system examination revealed that the patient was conscious and well-oriented. 
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FIG 1: Erythematous skin lesions.

Based on the clinical presentation, the patient was advised further investigations including complete blood count (CBC), liver function tests (LFT), renal function tests (RFT), serum electrolytes, ultrasonography of the abdomen and pelvis, Widal test, hepatitis B surface antigen (HBsAg) rapid test, hepatitis C virus (HCV) test, dengue rapid test, chest X-ray (PA view), and peripheral blood smear examination for further evaluation. 
 TABLE 02: LABORATORY INVESTIGATIONS CONDUCTED AFTER ADMISSION 
	SL.NO
	Parameters
	Results
D1            D3             D4
	Reference Range

	01.
	Eosinophils
	02%           -               -       
	3-6%

	02.
	RBC Count
	4.55           -               -
	5.5-6.5million/cumm

	03.
	Platelet Count
	1.30           -               -
	1.5-4.5lakh/cumm

	04.
	Haematocrit [PCV]
	40.1%        -               -
	45-55%

	05.
	RDW-CV
	15.2%        -               -
	11.5-14.5%

	06.
	Total Protein
	5.3            5.2           5.4
	6-8.3g/dl

	07.
	Albumin
	3.0            3.0          2.7
	3.2-5.4g/dl

	08.
	Globulin
	2.3            2.2          2.1
	2.5-3g/dl

	09.
	Bilirubin Total
	3.1            4.8          5.2
	0.2-1.2mg/dl

	10.
	Conjugated Bilirubin
	2.0            3.3          3.5
	0.1-0.4mg/dl

	11.
	Unconjugated Bilirubin
	1.1            1.5          1.7
	0.2-0.7mg/dl

	12.
	Alanine Transaminase [ALT/SGPT]
	840           839         617
	0-45IU/L

	13.
	Aspartate Transaminase [AST/SGOT]
	590           465         201
	0-40IU/L

	14.
	Alkaline Phosphatase [ALP]
	93             109         144
	20-140U/L

	15.
	Serum Creatinine
	0.9              -              -
	0.7-1.4mg/dl

	16.
	Blood urea
	13               -              -
	50-45mg/dl



2.5 OTHER INVESTIGATIONS ON DAY 3:
· Ultrasound Sonography of abdomen and pelvis: Normal
· Widal test: Negative
· Hepatitis B surface antigen (HBsA, HBsAg): Rapid test: Negative
· Hepatitis C virus (HCV) Test: Negative
· Dengue Rapid Test: Negative 
· Chest X-ray (PA VIEW): Normal
· Peripheral Blood Smear for MP: Malaria Antigen test: Negative.
TABLE 03: HOSPITAL TREATMENT CHART
	NAME OF DRUGS
	FREQUENCY
	ROUTE
	DOSE
	DAYS

	INJ.CEFTRIAXONE
	1-0-1
	IV
	1g
	D1-D6

	INJ.PANTOPRAZOLE
	1-0-0
	IV
	40mg
	D1-D6

	INJ. N-ACETYLCYSTEINE
	1-0-1
	IV
	600mg
	D1-D6

	INJ.CHLORPHENIRAMINE MALEATE
	1-0-1
	IM
	2cc
	D1-D2

	TAB.PARACETAMOL
	1-1-1
	PO
	500g
	SOS D1-D6

	INJ.TRAMADOL
	SOS
	IV
	1amp in 100ml NS
	SOS D1-D6

	IVF
	@50ml / hr
	IV
	2 pint
	D2-D6

	TAB.URSODEOXYCHOLIC ACID
	1-0-1
	PO
	300mg
	D2-D6

	INJ.LEVITIRACETAM
	1-0-1
	IV
	500mg
	D2-D6

	TAB.CLOBAZAM
	0-0-1
	PO
	10mg
	D2-D6



Carbamazepine was discontinued on Day 1 of admission due to strong clinical suspicion of carbamazepine induced hypersensitivity reaction with hepatic involvement as evidenced by fever, generalised cutaneous lesions, eosinophilia and markedly elevated liver enzymes. Immediate withdrawal of the suspected offending drug was considered essential to prevent further progression of systemic involvement. Levetiracetam was initiated as an alternative antiepileptic therapy as it has a favourable safety profile with minimal hepatic metabolism and a low risk of cross reactivity in patients with antiepileptic drug–induced hypersensitivity reactions. This substitution ensured continued seizure control while minimising further hepatic insult.


TABLE: 04: HOSPITAL DISCHARGE MEDICATIONS: 
	NAME OF DRUGS
	FREQUENCY
	ROUTE
	DOSE
	DAYS

	TAB. URSODEOXYCHOLIC ACID
	1-0-1
	PO
	300MG
	15 DAYS

	TAB. LEVETIRACETAM
	1-0-1
	PO
	500MG
	15 DAYS

	TAB. CLOBAZAM
	0-0-1
	PO
	10MG
	15 DAYS

	TAB. ACETYLCYSEINE
	1-1-1
	PO
	600MG
	15 DAYS



2.8 FOLLOW-UP:
The patient was followed up after discharge with regular clinical assessment and repeat laboratory investigations. Carbamazepine was permanently discontinued and levetiracetam was continued as the alternative antiepileptic drug. The patient tolerated levetiracetam well, with no recurrence of seizures or hypersensitivity reactions.
On follow up evaluation, Liver function tests demonstrated marked improvement compared to in hospital values. Serum ALT and AST levels showed a significant downward. Serum albumin and total protein levels remained stable.

2.9 FOLLOW-UP LABORATORY INVESTIGATIONS REPORT:
Table:05: First follow-up [15 days post-discharge] 
	PARAMETERS
	RESULT
	REFERENCE RANGE

	Total Protein
	6.1 g/dL
	6-8.3 g/dL

	Albumin
	3.4 g/dL
	3.2-5.4 g/dL

	Globulin
	2.8 g/dL
	2.5-3 g/dL

	Bilirubin Total
	2.0 mg/dL
	0.2-1.2 mg/dL

	Bilirubin Conjugated
	1.0 mg/dL
	0.1-0.4 mg/dL

	Bilirubin Unconjugated
	1.0 mg/dL
	0.2-0.7 mg/dL

	ALT [Alanine Transaminase]
	170 U/L
	0-45 U/L

	AST [Aspartate Transaminase]
	292 U/L
	0-40 U/L

	ALP [Alkaline Phosphatase]
	161 U/L
	20-140 U/L



Table:06: Second Follow-Up: [ 30 days post-discharge] 
	PARAMETERS
	RESULT
	REFERENCE RANGE

	Total Protein
	6.7 g/dL
	6-8.3 g/dL

	Albumin
	3.3 g/dL
	3.2-5.4 g/dL

	Globulin
	3.4 g/dL
	2.5-3 g/dL

	Bilirubin Total
	1.7 mg/dL
	0.2-1.2 mg/dL

	Bilirubin Conjugated
	0.7 mg/dL
	0.1-0.4 mg/dL

	Bilirubin Unconjugated
	1.0 mg/dL
	0.2-0.7 mg/dL

	ALT [Alanine Transaminase]
	38 U/L
	0-45 U/L

	AST [Aspartate Transaminase]
	128 U/L
	0-40 U/L

	ALP [Alkaline Phosphatase]
	111 U/L
	20-140 U/L



TABLE:07: CAUSALITY ASSESSMENT SCALE
	QUESTION NO:
	NARANJO’S QUESTION
	ANSWER
	SCORE

	1.
	Are there previous conclusive reports on this reaction?
	Yes
	+1

	2.
		



	Did the adverse event appear after the suspected drug was administered?



	Yes
	+2

	3.
		



	Did the adverse reaction improve when the drug was discontinued?



	Yes
	+1

	4.
	Did the adverse reaction reappear upon re-administration of the drug?
	Not done
	0

	5.
		



	Are there alternative causes that could have caused the reaction?



	No
	+2

	6.
		



	Did the reaction reappear when a placebo was given?



	Not applicable
	0

	7.
	Was the drug detected in blood or other fluids in toxic concentrations
	Not done
	0

	8.
		



	Was the reaction more severe when the dose was increased or less severe when the dose was decreased



	Not applicable
	0

	9.
	Did the patient have a similar reaction to the same or similar drugs in any previous exposure?
	No
	0

	10.
	Was the adverse event confirmed by any objective evidence
	Yes
	+1

	
	TOTAL SCORE
	
	7

	
	CAUSALITY CATEGORY
	
	PROBABLE ADR




3.discussion:

[bookmark: _Hlk221443971]Drug reaction with eosinophilia and systemic symptoms (DRESS) Syndrome is one of the rare and potentially life-threatening adverse drug reaction usually characterised by fever, rash along with haematological abnormalities such as eosinophilia. It can also sometimes involve internal organs most commonly the liver. It usually takes 2 -6 weeks for the body to develop symptoms after initiation of suspected drug making it difficult to diagnose at early stage. Here, our patient developed fever, generalised erythematous skin lesions, eosinophilia and as objective evidence, elevated LFTs after long term exposure to carbamazepine. Carbamazepine is an anti-epileptic drug that has a higher risk of developing hypersensitivity reactions, i.e., Dress syndrome. Clinical manifestations of this patient co-relates with established diagnostic features of DRESS  along with objective evidence of elevated LFTs, rashes and haematological abnormalities. Elevated ALT, AST and bilirubin indicate significant hepatic involvement, which is considered as severe complication of DRESS. Negative hepatitis tests, dengue, malaria test and normal USG abdomen helped to rule out other possible causes of liver injury and strengthen the diagnosis of drug-induced liver injury secondary to DRESS. Recent reviews and guideline-oriented papers emphasize that DRESS is a delayed, heterogeneous severe cutaneous adverse reaction in which careful temporal correlation, exclusion of mimicking infections or other causes, and structured diagnostic assessment using tools such as RegiSCAR are central to diagnosis (Wedel, 2024; Kroshinsky et al., 2024). Hepatic involvement is the most frequent visceral manifestation of DRESS and may range from mild hepatitis to severe drug-induced liver injury or acute liver failure, which supports the clinical significance of the markedly abnormal transaminases and bilirubin observed in the present case (Criado et al., 2025). More recent literature also highlights that DRESS may relapse after initial improvement and may require prolonged monitoring for delayed complications, while therapeutic escalation beyond drug withdrawal and supportive care is usually reserved for patients with significant or refractory organ involvement (Wang et al., 2024). A therapeutic intervention in this case was the discontinuation of carbamazepine, which was the main suspected factor to cause DRESS. Supportive as well as hepatoprotective therapy, including N-acetylcysteine and ursodeoxycholic acid improved patients’ abnormal LFTs. Substituting carbamazepine with levitriacetam was a rational choice. A series of follow-up investigations clearly showed marked improvement of liver enzymes and bilirubin levels confirming improvement of patients' clinical status. To emphasise on ADR Naranjo causality score of 7 categorised ADR as probable indicating carbamazepine as the most responsible causative agent. 

4. Conclusion:

Our case report demonstrates that carbamazepine can cause severe hypersensitivity reaction such as DRESS syndrome associated with hepatic impairment. This, if untreated or not recognised early may lead to a serious life-threatening condition. Discontinuation of carbamazepine along with supportive therapy emphasizes importance of early detection, prevention of suspected drug and appropriate alternative medication selection helped patient to recover during early stage. Regular monitoring of LFTs and treatment chart analysis plays an important role in preventing life -threatening complications. It also emphasises the importance of clinical pharmacist in ADR detection, causality assessment, drug selection and follow-up monitoring. Early diagnosis, rational selection of drugs and multidisciplinary approach in patient care plays important role in the management of dress syndrome.   

Limitations
This report has some limitations inherent to a single-patient case report. First, the diagnosis of carbamazepine-induced DRESS syndrome was based mainly on clinical features, laboratory abnormalities, exclusion of common infectious causes, and improvement after withdrawal of the suspected drug, without confirmatory immunologic or histopathologic testing. Second, a formal DRESS-specific diagnostic scoring system such as RegiSCAR was not presented, which limits diagnostic precision. Third, although hepatic involvement was well documented biochemically, the absence of liver biopsy and some additional etiological investigations restricts definitive attribution of liver injury solely to carbamazepine. In addition, the follow-up period was relatively short, so delayed relapse or long-term sequelae could not be assessed. Therefore, this case should be interpreted as supportive clinical evidence rather than proof of causation. Further studies and well-documented case series are needed to better define diagnostic criteria, risk factors, optimal management, and long-term outcomes of carbamazepine-associated DRESS with hepatic involvement.

CONSENT 
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