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Abstract

Trimethoprim-sulfamethoxazole (TMP-SMX) is a commonly prescribed 
antibiotic that is associated with a number of adverse reactions that can be 
potentially life threatening. We report a case of a 30-year-old woman who 
presented with rash, febrile neutropenia and aseptic meningoencephalitis after 
finishing a course of TMP-SMX. To our knowledge, this is the first report of an 
otherwise healthy patient presenting with these conditions simultaneously.

Keywords: Trimethoprim-sulfamethoxazole combination; Aseptic 
meningitis; Aseptic meningoencephalitis; Febrile neutropenia; Exanthema

Case Presentation
A 30-year-old woman presented to the emergency department with 

a pruritic rash and fever. Six days before presentation she underwent 
augmentation mammoplasty and abdominoplasty. The patient was 
started on doxycycline and trimethoprim-sulfamethoxazole (TMP-
SMX) three days prior to surgery and continued it five days post-
operatively because of a previous history of recurrent impetigo with 
methicillin-resistant Staphylococcus aureus. During her last day of 
taking the antibiotic she developed a diffuse rash, fever and chills. 

On admission her temperature was 37.8 °C, blood pressure 
108/73, pulse 115 beats per minute, respiratory rate 16 per minute, 
and oxygen saturation 99% on room air. The patient had no significant 
past medical history. She denied headaches, vision changes, nausea 
or vomiting. She complained only of mild constipation. Physical 
examination revealed a blanching patchy rash distributed primarily 
in the face, back, chest and abdomen (Figure.1). Incision sites were 
without erythema, swelling, fluctuance or drainage. The remainder 
of her examination was unremarkable. Laboratory analysis revealed 
mild thrombocytopenia and marked leukopenia of 0.5 x 10³ cells/µl 
(Reference: 3.4-10.8 x 10³ cells/µl) with an absolute neutrophil count 
(ANC) of 0.22 x 10³ cells/µl (Reference: 1.4–7.0 x 10³ cells/µl). HSV 
and VZV PCR from CSF and initial screening for CMV and influenza 
were negative. The patient was admitted with the diagnosis of febrile 
neutropenia for which she received cefepime, vancomycin, and one 
dose of filgrastim, a granulocyte colony-stimulating factor (G-CSF) 
analog. TMP-SMX had already been discontinued prior to hospital 
admission. 

On the second day of admission the neutropenia improved; 
however, the patient developed confusion, agitation, difficulty with 
expression, and fluent aphasia. She also complained of mild headache 
and neck pain. Neurologic examination showed orientation only to 
person and inability to follow two-step commands. Cranial nerve 
and fundoscopy examination were within normal limits, and no focal 
deficits were observed. Lumbar puncture revealed clear and colorless 
cerebrospinal fluid (CSF) with 6 WBCs/mm³ with lymphocyte 
predominance, increased protein of 263 mg/dL, and a normal glucose 
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level. Cultures, bacterial latex agglutination test and cryptococcal 
antigen of the CSF were negative. Magnetic resonance imaging of the 
brain showed cerebral sulcal and cerebellar folial signal changes, as 
well as temporal lobe and white matter signal abnormalities consistent 
with meningoencephalitis (Figure.2).

The patient was transferred to the medical intensive care unit; 
dexamethasone and intravenous acyclovir were started because of the 
concern of herpes simplex encephalitis. The fever and neutropenia 
resolved by the third day and the rash had almost completely 
disappeared. All cultures remained negative throughout the patient’s 
hospital stay. Her neurological symptoms gradually started to resolve 
on the next day after their onset. The patient was discharged on the 
sixth day of admission with complete resolution of all her symptoms. 

Discussion 
Trimethoprim-sulfamethoxazole is a combination antibiotic of 

Figure 1: Photograph taken on the day of admission depicting the rash.
The patient developed a blanching and pruritic macular rash distributed 
primarily in the face, back, chest and abdomen during her last day of taking 
TMP-SMX.
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the sulfonamide family that is very commonly prescribed despite 
having a wide variety of adverse effects [1]. These range from 
relatively mild gastrointestinal disturbances, such as nausea and 
vomiting, to more serious dermatologic, hematologic and central 
nervous system reactions [2-4]. We searched MEDLINE and MeSH 
databases utilizing the search terms trimethoprim-sulfamethoxazole 
combination, aseptic meningitis, aseptic meningoencephalitis, febrile 
neutropenia, and exanthema and we found no articles describing 
these three conditions presenting simultaneously in a patient.

Dermatologic reactions to TMP-SMX may occur in up to 4% of 
patients exposed to this drug. Approximately 75% of all untoward 
effects attributed to TMP-SMX are dermatologic, and these 
include toxic epidermal necrolysis and Stevens-Johnson syndrome 
[1,5]. Hematologic reactions include aplastic, hemolytic, and 
macrocytic anemias (particularly in the setting of folate deficiency); 
thrombocytopenia; leukopenia; and coagulation disorders [4,6]. 

Drug induced neutropenia is a serious condition that has been 
linked with almost every class of medications, including TMP-SMX. 
Neutropenia can be categorized as severe when the ANC is below 0.5 
x 10⁹ cells/L, and at this level the term drug induced agranulocytosis 
(DIA) is used [7]. Patients with DIA usually present with fever, 
chills and mylagia. If not treated promptly, DIA carries a great risk 
of developing septicemia [8]. Aggressive treatment of DIA with 
administration of broad-spectrum antibiotics and discontinuation 
of the offending agent is the mainstay of treatment, since this 
condition carries a mortality rate of 5% [8]. The use of G-CSF agents 
is controversial, and evidence-based recommendations are lacking. 
Nevertheless, its use has been advocated in high risk patients and 
those with a severely decreased ANC, due to the increased risk of 
morbidity and mortality that this condition confers [7]. In our case, 
the patient’s leukopenia promptly resolved after one dose of filgrastim 
during the first 24 hours after presentation, although it may not be 
effective in all cases [4].

Drug induced aseptic meningitis (DIAM) is a rare hypersensitivity 
reaction of the CNS that is associated with non-steroidal anti-
inflammatory drugs, immuno modulating agents and antibiotics. 
TMP-SMX is the most common antibiotic implicated in cases of 
aseptic meningitis and the diagnosis is always challenging [3]. The 
clinical presentation of aseptic meningitis is variable and difficult to 
differentiate from infectious meningitis. Patients may present with 
headache or neck pain, fever, nausea and vomiting. Generalized 
weakness and speech changes have also been reported, as well 
as neuropsychiatric alterations such as delirium and psychosis, 
particularly in the elderly population [9]. Other serious but less 
common neurologic manifestations include generalized tonic-clonic 
seizures, myoclonic jerks, unconsciousness and coma [3].

In order to appropriately diagnose DIAM, CSF analysis and 
imaging, such as computed tomography and MRI of the brain, are 
needed to rule out other potential causes. CSF usually contains 
moderately elevated WBC counts, markedly elevated protein levels 
with normal glucose and eosinophilic levels in most cases [3,10]. 
The term aseptic meningitis implies that a nonbacterial etiology 
is responsible for the meningeal inflammation. In order to make 
the diagnosis, CSF analysis must lack the classic signs of bacterial 
infection including a negative Gram stain and culture [11].

In our case, parasitic, viral and fungal etiologies of aseptic 
meningitis and encephalitis were reasonably excluded due to lack of 
risk factors and because all bacterial cultures and PCR viral studies 
were negative. The rapid recovery that our patient demonstrated 
was also more consistent with a drug-induced condition [3]. We 
also considered DRESS (drug rash with eosinophilia and systemic 
symptoms) syndrome and immune reconstitution inflammatory 
syndrome as alternative diagnoses. However, the absence of 
eosinophilia and the lack of evidence of an infectious etiology ruled 
these possibilities out [12,13].

Several mechanisms have been postulated by which TMP-
SMX produces many of these adverse reactions. Immune mediated 
idiosyncratic and classic hypersensitivity reactions, such as type II, 
III and IV, have been implicated in the cutaneous, hematologic and 
CNS abnormalities caused by this drug. This drug is well known to 
cross the blood brain barrier and this may contribute to its numerous 
neurological adverse effects [14]. Of note, acute elevations of IL-6 
have been described in patients with signs of meningeal irritation, 
fever, malaise, head and backache [15,16]. In other cases the 
pathophysiology may not be as clear, and direct toxicity, immune 
complex deposition, induction of auto antibodies and oxidative stress 
have been postulated as the culprits in cases of thrombocytopenia, 
hemolysis and renal damage [10,17].

In summary, our patient presented with a diffuse blanching 
erythematous and pruritic rash, fever, and leukopenia. She developed 
altered mental status and signs of meningeal irritation within the first 
24 hours of hospital admission with a clinical course most consistent 
with a drug-induced reaction. Generally well-tolerated, TMP-SMX 
has a long history of being useful in many clinical scenarios because 
of its low cost and effectiveness. However, clinicians should be aware 
of all the potential adverse reactions of this commonly prescribed 
antibiotic. Considering some of these may be life threatening, we 
believe careful monitoring is needed in all patients receiving this 
medication.

Figure 2: Brain MRI taken on the 2nd hospital day when altered mental status 
was observed. Brain MRI demonstrated nonspecific perivascular white 
matter changes that can be seen in meningitis, meningoencephalitis, chronic 
vascular disease, multiple sclerosis and vasculitis among other etiologies.
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