
The drug hypersensitivity syndrome (DHS) is a 
rare but serious and potentially life-threatening 
reaction to common drugs in predisposed indi-
viduals. The syndrome is a triad of fever, skin 

eruption, and internal organ involvement. Prompt 
identification and discontinuation of the offending 
drug with symptomatic treatment of toxic effects 
is the mainstay of therapy for DHS.
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Case Report
A 28-year-old paraplegic woman (secondary to spina 
bifida) was admitted to the hospital for vacuum-
assisted closure of a chronic nonhealing left ankle 
ulcer of 21 months’ duration. The patient was on  
oral ciprofloxacin 500 mg twice daily1 and oral  
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clindamycin hydrochloride 300 mg 4 times daily for  
treatment of repeated bacterial infections. While 
in the hospital, a bone scan was performed and the 
results confirmed osteomyelitis of the left talona-
vicular region. The patient’s oral therapeutic regimen  
was discontinued and she was given piperacillin-
tazobactam (PT) 3.375 g by intravenous infusion 
every 6 hours. She responded well to this treatment, 
with a subsequent decrease in ulcer size. Two weeks 
following therapy, the patient developed fever, skin 
rash, nausea, and headache. The next day, the patient 
became anuric. There was no family history of renal 
or hepatic disease.

Results of a physical examination revealed the 
patient was febrile (temperature, 39.4°C); a wide-
spread, symmetrical, morbilliform skin eruption was 
noted on her face, trunk, forearms, and legs. She  
had slight facial edema, with erythema and enlarged 
cervical lymph nodes bilaterally.

Results of laboratory investigations revealed the 
patient had an elevated white blood cell count 
of 18.4109/L (reference range, 4.5–11.0109/L), 
with a differential of 62% lymphocytes, 23% neutro-
phils, 5% bands, 2% monocytes, and 8% eosinophils 
(reference ranges, 34%, 56%, 3%, 4%, and 2.7%, 
respectively). The patient’s liver enzyme levels  
were elevated including aspartate aminotransfer-
ase, 1545 U/L (reference range, 20–48 U/L); ala-
nine aminotransferase, 383 U/L (reference range,  
10–40 U/L); alkaline phosphatase, 297 U/L (refer-
ence range, 50–120 U/L); -glutamyltransferase, 
235 U/L (reference range, 0–30 U/L); and lac-
tate dehydrogenase, 5638 U/L (reference range,  
50–200 U/L); synthetic liver function remained 
within reference range. The patient’s serum creati-
nine (SCr) level was 212 mol/L (reference range, 
53–106 mol/L), with a baseline of 45 mol/L. 
Results of a urinalysis were within reference range; 
results of a urine culture were negative. An ultra-
sound of the abdomen did not reveal a cause for 
renal failure or liver dysfunction.

A diagnosis of PT-induced hypersensitivity reac-
tion with acute toxic hepatitis and interstitial 
nephritis was made. The intravenous antibiot-
ics were discontinued and the patient was given  
prednisone and hemodialysis 3 times weekly. Her 
SCr levels fluctuated during the treatment, reaching 
a peak of 461 mol/L. The patient responded well 
to therapy, though her liver enzyme and SCr levels  
did not return to baseline at the time of hospital  
discharge (aspartate aminotransferase, 42 U/L; ala-
nine aminotransferase, 72 U/L; alkaline phospha-
tase, 72 U/L; -glutamyltransferase, 122 U/L; lactate 
dehydrogenase, 300 U/L; SCr, 123 mol/L). The 
patient was followed as an outpatient.

Comment
Drug hypersensitivity syndrome (DHS) is character-
ized by a triad of fever, skin eruption, and internal 
organ involvement.2 DHS also is known as DRESS 
syndrome (drug rash with eosinophilia and systemic 
symptoms)3 and DIDMOHS (drug-induced delayed 
multiorgan hypersensitivity syndrome).4 DHS also 
has been described as multisystem hypersensitivity, 
pseudolymphoma, febrile mucocutaneous syndrome, 
Kawasakilike syndrome, mononucleosislike illness, 
and graft-versus-hostlike illness.5

DHS is a result of a specific, severe, idiosyncratic 
reaction. The incidence of DHS ranges between 
1 in 1000 and 1 in 10,000 exposures. DHS occurs 
more often in women than in men.5 A number of 
drugs have been reported to cause this syndrome, 
including sulfonamide antibiotics, trimethoprim, 
dapsone, and aromatic anticonvulsants (eg, phen-
ytoin, phenobarbital, carbamazepine),6-9 as well as 
lamotrigine,10 minocycline,11-12 and allopurinol.13-14 
Antiviral medications such as abacavir and nevira-
pine also have been reported.15

DHS occurs on the first exposure to the offend-
ing drug, with the symptoms starting 2 to 6 weeks 
after initiation of the medication. Reexposure to the 
same offending drug may cause symptoms to develop 
within 24 hours. The symptoms may last for weeks  
or even months after discontinuing the medication.

The most common presentations in patients with 
DHS are fever, which ranges from 38˚C to 40˚C  
and occurs in 85% of cases, malaise, pharyngi-
tis, and cervical lymphadenopathy. A generalized 
exanthematous morbilliform rash develops in 75% 
of cases, either with or soon after the fever. Cuta-
neous manifestations can present in a number of 
ways including exfoliative erythroderma, follicular 
or nonfollicular pustules, purpuric lesions or blis-
ters, and tense bullae induced by dermal edema.5 
The face, upper trunk, and extremities usually 
are involved. Facial edema is a common find-
ing. Additionally, hypotension, bleeding, interstitial 
nephritis, arthralgia, arthritis, myositis, thyroiditis, 
pneumonitis, respiratory distress syndrome, peri-
carditis, myocarditis, pancreatitis, colitis, orchitis, 
encephalitis, and aseptic meningitis have been 
reported.5 Hematologic involvement includes prom-
inent eosinophilia, which occurs in 90% of cases; 
mononucleosislike atypical lymphocytosis, which 
occurs in 40% of cases; neutrophilia or neutro-
penia; thrombocytopenia; and hemolytic anemia. 
Elevated levels of liver transaminase, alkaline phos-
phatase, bilirubin, and prothrombin time are seen  
in 50% of cases. Fulminant hepatitis is the major 
cause of death associated with this syndrome, occur-
ring in 5% to 10% of cases.16 

Drug Hypersensitivity Syndrome

354  CUTIS®



Pathogenesis of DHS—The pathogenesis of DHS 
is unknown but likely is multifactorial. Exposure to 
a drug is the causal agent, but it is not enough to 
elicit DHS. It is postulated that a specific altera-
tion in the metabolism and detoxification of a 
particular drug can occur in phenotypic susceptible 
individuals, which leads to an increased risk of toxic 
consequences of reactive oxidative drug metabo-
lites.2,5,17 Aromatic anticonvulsants are metabolized 
by cytochrome P450 to reactive metabolites that are 
detoxified by epoxide hydroxylase. If the detoxifica-
tion process is defective, the toxic metabolite acts as 
a hapten, initiating an immune response. In 70% to 
75% of DHS cases, cross-reactivity is shown between 
the different aromatic anticonvulsants. Lamotrigine 
has been reported to cause DHS, though it is not one 
of the aromatic anticonvulsants. The concurrent use 
of lamotrigine with valproic acid increases the risk of 
reaction because valproic acid prolongs the elimina-
tion half-life of lamotrigine.5,18 There is a familial  
susceptibility of hypersensitivity to anticonvulsants, 
thus counseling of family members is essential.2,19

Sulfonamide antibiotics are metabolized by slow 
acetylators to reactive metabolites, mainly hydroxyl-
amines and nitroso compounds, causing cytotoxicity. 
In patients with glutathione deficiency, detoxifica-
tion of these toxic metabolites is not possible and 
can lead to DHS. There is an increased risk (25%) 
of first-degree relatives having a similar defect.20 

Aromatic amines (eg, dapsone, acebutolol, procain-
amide) are metabolized to the same compounds and 
hence there is a potential for cross-reactivity occur-
ring in these individuals. There is no cross-reactivity 
between sulfonamides and other nonaromatic amines 
such as furosemide, thiazide diuretics, acetazolamide, 
celecoxib, and sulfonylureas.21 The drugs associated 
with DHS are summarized in the Table.

The association of the human herpesvirus  
family—specifically, human herpesvirus 6—and 
DHS has been questioned. Descamps et al22 explored 
the issues regarding viral infection and DHS.  
Hashimoto et al23 suggested that the prolonged 
course, slow resolution, and/or relapse of cases of 
DHS may be attributed to human herpesvirus 6 
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Drugs Associated With Drug Hypersensitivity Syndrome

Drug  Clinical Features  

Allopurinol  Fever, sore throat, facial edema, morbilliform rash, lymphadenopathy,  
 hepatitis, atypical lymphocytes  

Carbamazepine  Fever, facial edema, lymphadenopathy, eosinophilia, atypical lymphocytes,  
 follicular skin eruption, erythroderma  

Lamotrigine  Fever, morbilliform rash, hepatitis, eosinophilia, mucositis  

Minocycline  Fever, sore throat, eosinophilia, arthralgia, lupuslike skin eruption,  
 hypotension, pneumonitis   

Phenobarbital  Fever, sore throat, facial edema, morbilliform rash, purpuric lesions,  
 lymphadenopathy, hepatitis, eosinophilia, atypical lymphocytes  

Phenytoin  Fever, purpuric lesions, hepatitis, eosinophilia, atypical lymphocytes,  
 exanthem, renal dysfunction, disseminated intravascular coagulation   

Piperacillin-tazobactam  Fever, sore throat, nausea, facial edema, morbilliform skin eruption,  
 lymphadenopathy, nephritis, hepatitis, eosinophilia  

Sulfasalazine  Fever, sore throat, nausea, vomiting, facial edema, lymphadenopathy,  
 hepatitis, nephritis, atypical lymphocytes, maculopapular rash, petechiae  

Trimethoprim  Fever, headache, backache, atypical lymphocytes,  
 meningitis, thrombocytopenia  

Valproic acid  Fever, facial edema, morbilliform skin eruption, lymphadenopathy, hepatitis,  
 eosinophilia, encephalopathy   
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reactivation. Condat et al24 have shown that reac-
tivation of human herpesvirus 6 coincides with the 
course of DHS, but the direct causal effect of the 
virus is yet to be established. 

Patients with human immunodeficiency virus 
are at a higher susceptibility to toxic drug metabo-
lites.25 This susceptibility could be explained by the 
reduced level of glutathione, selenium, and other 
antioxidants in these patients. Glutathione plays an 
important role in the antioxidant defense of cells. 
Immune mechanisms also are thought to contrib-
ute to the pathogenesis of DHS in these patients, 
though the immune mechanism of DHS still is not 
clear. The changes in DHS suggest both TH1 and 
TH2 cytokine production. Transient increase in  
the level of interleukin 5 has been demonstrated 
early in the disease process in some patients.26 
Interleukin 5 released by activated T lymphocytes 
contributes to the eosinophilia.

The differential diagnosis of DHS includes other 
drug eruptions, viral infection, idiopathic hyper-
eosinophilic syndrome, pseudolymphoma, serum 
sicknesslike illness, and drug-induced vasculitis.

PT is an extended-spectrum synthetic peni- 
cillin combined with -lactamase inhibitor. PT is 
effective against methicillin-sensitive, coagulase- 
negative staphylococci; Streptococcus pyogenes; 
and penicillin-sensitive Streptococcus pneumoniae, 
Enterobacteriaceae, Haemophilus influenza, Moraxella 
catarrhalis, Pseudomonus aeruginosa, Enterococcus 
faecalis, and anaerobes. The main indications of PT 
include nosocomial pneumonia, intra-abdominal 
infections, skin and soft tissue infections, pelvic 
inflammatory disease, septicemia, neutropenic fever, 
osteomyelitis, and septic arthritis.27 

Multiple adverse effects with the administra-
tion of PT have been reported, including fever, 
leucopenia, thrombocytopenia, hemolytic ane-
mia, hypercoagulopathy, and transient bone mar-
row suppression.28-29 Acute interstitial nephritis,30-31 
encephalopathy,32 recurrent paralysis,33 allergic skin 
eruptions,34 and hemorrhagic cystitis35 have been 
documented after the administration of PT. There 
is only one reported case (a letter to the edi-
tor36) of hypersensitivity reaction during prolonged 
use of PT in the treatment of osteomyelitis; the  
patient developed rash, lymphadenopathy, and 
hematologic changes. 

Our patient developed DHS after 2 weeks of 
initiating therapy with PT for osteomyelitis. The 
reaction caused severe parenchymal nephritis, lead-
ing to anuria that necessitated hemodialysis. Inter-
estingly, our patient complained of numbness and 
paresthesia of the forearm during intravenous PT 
infusion 2 days prior to developing DHS; a similar 

symptom was reported by Behbahani and Kostman36 
with numbness of the patient’s upper chest during 
intravenous infusion.

Treatment of DHS depends on discontinuation of 
the offending drug early in the course of the disease. 
Adding systemic corticosteroids (0.5–1.0 mg/kg/d) 
to the treatment regimen is essential, especially in 
life-threatening involvement of the lungs, heart, 
liver, or kidneys. Systemic corticosteroids should be 
slowly tapered to avoid a relapse of nephritis and skin 
eruption. Topical steroids have been used in milder 
cases of DHS to improve the cutaneous manifesta-
tions. Interferon- has been used in a few cases of 
long-standing DHS,37 but studies are not available to 
establish the role of this drug in treatment.

Conclusion
DHA is an iatrogenic disease that affects multiple 
organs. The pathogenesis of DHS still is largely 
unclear. Multiple factors likely are responsible for 
DHS, such as the offending drug with a drug-drug 
interaction, susceptible individuals with impaired 
ability to detoxify toxic drug metabolites, immuno-
logic factors, and viral infection. Identification and 
discontinuation of the offending drug is crucial,  
as is a multidisciplinary approach in managing 
affected patients.

REFERENCES
  1.  Gentry LO, Rodriguez GG. Oral ciprofloxacin compared 

with parenteral antibiotics in the treatment of osteomy-
elitis. Antimicrob Agents Chemother. 1990;34:40-43.

  2.  Shear NH, Spielberg SP. Anticonvulsant hypersensitiv-
ity syndrome in vitro assessment of risk. J Clin Invest. 
1988;82:1826-1832.

  3. Bocquet H, Bagot M, Roujeau JC. Drug-induced pseudo-
lymphoma and drug hypersensitivity syndrome (drug rash 
with eosinophilia and systemic symptoms: DRESS). Semin 
Cutan Med Surg. 1996;15:250-257.

  4.  Sontheimer RD, Houpt KR. DIDMOHS: a proposed  
consensus nomenclature for the drug-induced delayed 
multiorgan hypersensitivity syndrome [letter]. Arch  
Dermatol. 1998;134:874-876.

  5.  Sullivan JR, Shear NH. The drug hypersensitivity  
syndrome: what is the pathogenesis? Arch Dermatol. 
2001;137:357-364.

  6.  Conilleau V, Dompmartin A, Verneuil L, et al. Hypersen-
sitivity syndrome due to 2 anticonvulsant drugs. Contact 
Dermatitis. 1999;3:141-144.

  7.  Knowles SR, Shapiro LE, Shear NH. Anticonvulsant 
hypersensitivity syndrome: incidence, prevention and 
management. Drug Saf. 1999;21:489-501.

  8.  Queyrel V, Catteau B, Michon-Pasteurel U, et al. DRESS 
(drug rash with eosinophilia and systemic symptoms)  
syndrome after sulfasalazine and carbamazepine: report  



VOLUME 77, JUNE 2006  357

Drug Hypersensitivity Syndrome

of two cases [in French]. Rev Med Interne. 2001;22: 
582-586.

  9.  Mainra RR, Card SE. Trimethoprim-sulfamethoxazole 
associated hepatotoxicity part of a hypersensitivity  
syndrome. Can J Clin Pharmacol. 2003;10:175-178.

10.  Sarris BM, Wong JG. Multisystem hypersensitivity  
reaction to lamotrigine. Neurology. 1999;53:1367.

11.  Muller P, Dubreil P, Mahe A, et al. Drug hypersensitivity 
syndrome in a West-Indian population. Eur J Dermatol. 
2003;13:478-481.

12.  Lupton JR, Figueroa P, Tamjidi P, et al. An infectious 
mononucleosis-like syndrome induced by minocycline: a 
third pattern of adverse drug reaction. Cutis. 1999;64:9-16.

13.  Carpenter C. Allopurinol hypersensitivity syndrome. 
Tenn Med. 1997;90:151-152.

14.  Arellano F, Sacristan JA. Allopurinol hypersensitivity 
syndrome: a review. Ann Pharmacother. 1993;27:337-343.

15.  Lanzafame M, Rovere P, De Checchi G, et al. Hyper-
sensitivity syndrome (DRESS) and meningoencephalitis 
associated with nevirapine therapy. Scand J Infect Dis. 
2001;33:475-476.

16.  Huang YL, Hong HS, Wang ZW, et al. Fatal sodium  
valproate-induced hypersensitivity syndrome with 
lichenoid dermatitis and fulminant hepatitis. J Am Acad 
Dermatol. 2003;49:316-319.

17.  Shear N, Spielberg S, Grant DM, et al. Differences in 
metabolism of sulfonamides predisposing to idiosyncratic 
toxicity. Ann Intern Med. 1986;105:179-184.

18.  Messenheimer J, Mullens EL, Giorgi L, et al. Safety 
review of adult clinical trial experience with lamotrigine. 
Drug Saf. 1998;18:281-296.

19.  Shapiro LE, Shear NH. Mechanisms of drug reactions: 
the metabolic track. Semin Cutan Med Surg. 1996;15: 
217-227.

20.  Ohtani T, Hiroi A, Sakurane M, et al. Slow acety-
lator genotypes as a possible risk factor for infectious  
mononucleosis-like syndrome induced by sulfapyridine. 
Br J Dermatol. 2003;148:1035-1039.

21.  Knowles S, Shapiro L, Sheir NH. Should celecoxib be 
contraindicated in patients who are allergic to sulfon-
amides. revisiting the meaning of ‘sulfa’ allergy. Drug Saf. 
2001;24:239-247.

22.  Descamps V, Valence A, Edlinger C, et al. Association of 
human herpesvirus 6 infection with drug reaction with 
eosinophilia and systemic symptoms. Arch Dermatol. 
2001;137:301-304.

23.  Hashimoto K, Yasukawa M, Tohyama M. Human  
herpesvirus 6 and drug allergy. Curr Opin Allergy Clin 
Immunol. 2003;3:255-260.

24.  Condat B, Zanditenas D, Collot V, et al. A new cause 
of intra and extrahepatic cholangitis: the drug hyper-
sensitivity syndrome or DRESS. Gastroenterol Clin Biol. 
2006;30:142-146.

25.  Levy M. Role of viral infections in the induction of 
adverse drug reactions. Drug Saf. 1997;16:1-8.

26.  Choquet-Kastylevsky G, Intrator L, Chenal C, et al. 
Increased levels of interleukin 5 are associated with the 
generation of eosinophilia in drug-induced hypersensi-
tivity syndrome. Br J Dermatol. 1998;139:1026-1032.

27.  Daniel KP, Krop LC. Piperacillin-tazobactam: a new  
beta-lactam-beta-lactamase inhibitor combination.  
Pharmacotherapy. 1996;16:149-162.

28.  Gerber L, Wing EJ. Life-threatening neutropenia second-
ary to piperacillin tazobactam therapy. Clin Infect Dis. 
1995;21:1047-1048.

29.  Ruiz-Irastorza G, Barreiro G, Aguirre C. Reversible bone 
marrow depression by high dose piperacillin/tazobactam. 
Br J Haematol. 1996;95:611-612.

30.  Soto J, Bosch JM, Alsar Ortiz MJ, et al. Piperacillin-
induced acute interstitial nephritis. Nephron. 1993;65: 
154-155.

31.  Pill MW, O’Neill CV, Chapman MM, et al. Suspected 
acute interstitial nephritis induced by piperacillin- 
tazobactam. Pharmacotherapy. 1997;17:166-169.

32.  Park-Matsumoto YC, Tazawa T. Piperacillin-induced 
encephalopathy. J Neurol Sci. 1996;140:141-142.

33.  Mackie K, Pavlin EG. Recurrent paralysis following 
piperacillin administration. Anesthesiology. 1990;72: 
561-563.

34.  Mead GM, Smith AG. Allergic skin reactions to piper-
acillin in patients with acute leukemia [letter]. Lancet. 
1985;2:499.

35.  Joy VA. Piperacillin and haemorrhagic cystitis [letter]. 
Lancet. 1979;1:219.

36.  Behbahani R, Kostman JR. Hypersensitivity reaction  
during prolonged use of piperacillin/tazobactam in 
treatment of osteomyelitis [letter]. Ann Pharmacother. 
1995;29:936-937.

37.  Ghislain PD, Roujeau JC. Treatment of severe drug 
reactions: Stevens-Johnson syndrome, toxic epidermal 
necrolysis and hypersensitivity syndrome. Dermatol Online 
J. 2002;8(1):5.

VOLUME 77, JUNE 2006  357

DISCLAIMER
The opinions expressed herein are those of the authors and do not necessarily represent the views of the sponsor or its publisher. Please review complete prescribing 
information of specific drugs or combination of drugs, including indications, contraindications, warnings, and adverse effects before administering pharmacologic 
therapy to patients.

CONFLICT OF INTEREST STATEMENT
The Conflict of Interest Disclosure Policy of Albert Einstein College of Medicine requires that authors participating in any CME activity disclose to the audience any  
relationship(s) with a pharmaceutical or equipment company. Any author whose disclosed relationships prove to create a conflict of interest, with regard to their  
contribution to the activity, will not be permitted to present.  

The Albert Einstein College of Medicine also requires that faculty participating in any CME activity disclose to the audience when discussing any unlabeled or  
investigational use of any commercial product, or device, not yet approved for use in the United States.


