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Case Report

Introduction

Nitrofurantoin is considered optimal treatment for acute 
uncomplicated cystitis by the Infectious Diseases Society of 
America (IDSA) and is being increasingly recommended due 
to microbial resistance to sulfamethoxazole/trimethoprim and 
various fluoroquinolone antibiotics.1 Nitrofurantoin is also a 
commonly used medication for prophylaxis of acute urinary 
tract infections (UTIs). Gastrointestinal complaints, including 
nausea and vomiting, are the most commonly reported adverse 
events with nitrofurantoin.2 Although less common, more 
severe reactions including peripheral neuropathy, hemolytic 
anemia, hepatitis, cholestatic jaundice syndrome, interstitial 
lung disease, and pulmonary fibrosis have been described. 
Hypersensitivity reactions, including anaphylaxis and drug-
induced fever, have also been documented after administration 
of nitrofurantoin.2,3 There have been isolated case reports 
describing systemic inflammatory response syndrome (SIRS) 
after nitrofurantoin administration with associated abrupt onset 
of fever, malaise, leukocytosis, and occasionally pleuritis.4-7 
This often leads to a diagnostic challenge to determine if SIRS 
is due to transition to a more complicated UTI, such as acute 
pyelonephritis, or to a drug-associated adverse event.

In this case report, the patient developed SIRS with abrupt 
onset of fever, leukocytosis, and hypotension in less than 24 
hours after nitrofurantoin administration, which had been pre-
scribed for uncomplicated urgency and frequency. Symptoms 
rapidly resolved after discontinuation of the medication. The 

patient developed similar symptoms of frequency and dysuria 
2 months later, and was re-challenged with nitrofurantoin, 
which led to a similar episode of SIRS in less than 24 hours. 
Symptoms again rapidly resolved after discontinuing nitrofu-
rantoin. All bacterial cultures were negative during both 
exposures to nitrofurantoin.

Case Presentation

This 58-year-old postmenopausal Caucasian female has a 
past medical history significant for hypothyroidism and 
cochlear hydrops and surgical history of partial thyroidec-
tomy, cholecystectomy, benign breast nodule removal, ade-
noidectomy, and tonsillectomy. Home medications include 
levothyroxine 75 µg once daily, hydrochlorothiazide/triam-
terene 25 mg/37.5 mg once daily, a multivitamin once daily, 
and cholecalciferol 1000 units once daily. Her only known 
allergies are to yellowfin tuna and a possible reaction to 
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shellfish. Family history was significant for type 2 diabetes 
mellitus and myocardial infarction in her mother and colon 
cancer in her father. The patient drinks alcohol socially, is a 
nonsmoker, and denies any illicit drug use. The patient 
reports that she had previously received sulfamethoxazole/
trimethoprim for a previous uncomplicated UTI with no 
adverse events.

After a hiking vacation in Yosemite National Park, the 
patient developed post-coital urgency and frequency, and 
was prescribed nitrofurantoin 100 mg twice daily for a UTI. 
The patient had no prior exposure to nitrofurantoin. In less 
than 24 hours after administration of the first dose of nitrofu-
rantoin, the patient experienced an abrupt onset of fever, 
chills, lightheadedness, chest congestion, pleuritis, and gen-
eralized weakness. She presented to the emergency depart-
ment at a local hospital and was found to be hypotensive with 
a blood pressure of 90/51 mm Hg, febrile with a temperature 
of 101.7 °F, but with normal oxygen saturations at 96% on 
room air. She required 2 L of normal saline solution to stabi-
lize her blood pressure. Blood and urine cultures were drawn, 
and she was given 1 g of ceftriaxone IV (intravenous) and 
ondansetron 4 mg IV. The complete blood count (CBC) was 
remarkable for leukocytosis with white blood cell (WBC) 
count of 17.1 × 103/µL with 83% segs and 9% bands. The 
complete metabolic panel (CMP) was only remarkable for a 
potassium level of 3.4 mmol/L. Lactate was within normal 
limits at 1.4 mmol/L. Urinalysis showed 2+ blood, trace leu-
kocyte esterase, 5 to 10 WBCs, 0 to 4 red blood cells, and 1+ 
bacteria. Blood and urine cultures were collected prior to 
administration of parenteral antibiotic and subsequently 
were negative. She was discharged from the local emergency 
department with a prescription for levofloxacin for suspected 
acute pyelonephritis. However, all symptoms improved 
within 24 hours of discharge. The patient completed the 
7-day course of levofloxacin. On return home, an extensive 
workup was completed by her primary care physician due to 
her travel history and severity of symptoms. The CBC, CMP, 
C-reactive protein, and erythrocyte sedimentation rate were 
within normal limits. Lyme disease serology, Lyme immuno-
globulin M (IgM), Lyme IgG, Borrelia burgdorferi C6 pep-
tide antibody (Ab) total, and CD 57 for Lyme disease were 
all negative. Ehrlichia, Rocky Mountain spotted fever, and 
West Nile virus IgG and IgM antibodies were all negative. 
The symptoms at that time were attributed to a likely bacte-
rial infection, presumably the UTI.

Two months later, the patient experienced another episode 
of post-coital urinary frequency and urgency and took nitro-
furantoin 100 mg twice daily over a 24-hour period. The next 
morning, the patient experienced an abrupt onset of fevers, 
chills, myalgia, pleuritis, and weakness, as well as nausea 
and vomiting. She presented to her primary care physician 
with a temperature of 102.6 °F, hypotension with a systolic 
blood pressure of 80 mm Hg, tachycardia with heart rate of 
120 beats per minute, and was tilt test positive. She did not 
have a rash or urticaria and was fully alert and oriented. Her 

physical examination was unremarkable, except for general-
ized body aches. She received 2 L of normal saline to stabi-
lize her blood pressure and was prescribed levofloxacin after 
blood and urine cultures were obtained. Her CBC was 
remarkable for a WBC count of 22 000 × 103/µL with 94% 
granulocytes. Urinalysis showed 500 leu/µL and 250 Ery/µL. 
CMP was only remarkable for a potassium level of 3.2 
mmol/L. Within 24 hours, symptoms had resolved once 
again. The patient returned to her primary care provider and 
was afebrile and normotensive. A repeat CBC was per-
formed, and her WBC had decreased to 8.5 × 103/µL, 
although the percentage of granulocytes was still elevated at 
86.6%. Her hemoglobin had decreased from 12 g/dL to 10 g/
dL and hematocrit had decreased from 38% to 34%. Platelets 
decreased from 138 × 103/µL to 128 × 103/µL. The patient’s 
D-dimer was slightly elevated at 0.6 (ref < 0.4). Partial 
thromboplastin time and international normalized ratio were 
unremarkable. Haptoglobin was also within normal limits at 
191 mg/dL. Repeat CMP was only remarkable for a potas-
sium level of 3.0 mmol/L. Within 48 hours, the patient’s 
WBC differential was within normal limits. The patient rec-
ognized that she had taken nitrofurantoin both times shortly 
before the onset of symptoms and reported this to her pri-
mary care provider when returning the second day for fol-
low-up examination and blood work. Because all cultures 
drawn during these 2 occurrences were negative and her 
symptoms quickly resolved after discontinuation of nitrofu-
rantoin, her SIRS symptoms were believed to be secondary 
to an adverse drug reaction to nitrofurantoin. Levofloxacin 
was discontinued. The patient was advised to avoid nitrofu-
rantoin use in the future and nitrofurantoin was listed it as an 
adverse drug reaction (SIRS) in medical records to prevent 
recurrence of this reaction. The application of the Naranjo 
scale (Table 1) identifies this reaction to nitrofurantoin as a 
definite adverse drug reaction, with a score ≥9.8

Discussion

Only a few other case reports could be found in the literature, 
which explicitly document a similar type of reaction to nitro-
furantoin as the patient discussed in this case report. Forster 
and colleagues4 reported a 77-year-old male patient with 
bladder cancer status post-radical cystoprostatectomy and 
ileostomy who was treated with nitrofurantoin prophylaxis 
for recurrent UTIs. Two weeks after beginning nitrofurantoin 
therapy, the patient presented to the emergency room with 
fever, chills, and leukocytosis, which led to a broadening of 
antibiotic coverage to include tigecycline and aztreonam. 
The patient was restarted on nitrofurantoin 2 additional times 
and experienced SIRS each time, which resolved when the 
nitrofurantoin was discontinued, similar to our patient.4 In a 
report published by Gandotra and colleagues,5 a 74-year-old 
female was treated with nitrofurantoin for a UTI based on 
local antibiogram results and a urine culture positive for 
Escherichia coli and subsequently experienced chills, fever, 



McGarry et al	 3

tachypnea, and tachycardia. In this particular case report, the 
patient also developed a left bundle branch block and transa-
minitis. The patient was re-dosed with nitrofurantoin 2 dif-
ferent times during the same week and experienced SIRS 
each time, with resolution of symptoms after discontinuation 
of nitrofurantoin.5 Gohar and colleagues6 reported a case of 
SIRS due to nitrofurantoin use in an 83-year-old female with 
a history of recurrent UTIs. Within a few hours of receiving 
nitrofurantoin, the patient developed lethargy, chills, and 
fever and was treated with presumed sepsis secondary to 
UTI. After completing treatment with a cephalosporin antibi-
otic, the patient was restarted on nitrofurantoin for UTI pro-
phylaxis, and developed recurrent malaise, chills, and fever. 
With no evidence of infection and return of hemodynamic 
stability after discontinuation of nitrofurantoin, the patient 
was discharged home and advised against the use of future 
use of nitrofurantoin.6 In one final case reported by Hospital 
Medicine, a 79-year-old woman with a history of recurrent 
UTIs presented with a 1-week history of fever, chills, nausea, 
vomiting, and abdominal discomfort after treatment with 
nitrofurantoin for a UTI. With negative cultures, no signs of 
infection, and symptomatic improvement after nitrofurantoin 
discontinuation, it was determined that nitrofurantoin was 
the likely cause of symptoms.7 Bäck and colleagues also dis-
cussed a similar clinical syndrome to our patient. In this 
study, 18 patients who received nitrofurantoin developed 
hypersensitivity including fever, cough, malaise, pleuritis, 
leukocytosis, and occasionally eosinophilia. They were ana-
lyzed for various antibodies and for lymphocyte transforma-
tion. This patient population was compared with a control 
group of 33 patients who received nitrofurantoin but did not 

develop hypersensitivity reactions. Ten of the hypersensitive 
patients were positive for the lymphocyte transformation 
test. IgE antibodies were negative in both groups; however, 
both groups developed IgG antibodies and the hypersensitive 
patients had higher titers. This study concluded that there 
seems to be an association between high IgG antibody titers 
and nitrofurantoin sensitivity.9

SIRS is one of several hypersensitivity reactions rarely 
reported with the use of nitrofurantoin. Anaphylaxis may 
also occur after administration of nitrofurantoin, which is a 
rare but severe allergic reaction which typically results in 
rash, swelling of tongue or throat, shortness of breath, and 
hypotension. Although the patient described in this case 
developed hypotension, she showed no other signs that 
would lead physicians to believe this was an anaphylactic 
reaction. The presence of fever in this case further distin-
guishes SIRS from an anaphylactic reaction, as fever is not a 
sign of anaphylaxis.

Conclusion

Nitrofurantoin is widely available and commonly prescribed 
for the prophylaxis and treatment of UTIs. With increased 
utilization of this medication, rare adverse reactions such as 
SIRS may occur more frequently. The exact mechanism 
leading to these rare adverse effects, including SIRS, is not 
completely understood. Understanding these pathways will 
help clinicians tailor antibiotic choices for patients and mini-
mize adverse effects. SIRS like symptoms can easily compli-
cate the clinical picture for a patient prescribed nitrofurantoin, 
especially in the inpatient setting where patients may have 

Table 1.  Naranjo ADR Probability Scalea,8.

Yes No Do not know Case report patient score

  1.  Are there previous conclusive reports on this reaction? +1 0 0 +1
  2. � Did the adverse event appear after the suspected drug was 

administered?
+2 −1 0 +2

  3. � Did the adverse reaction improve when the drug was 
discontinued or a specific antagonist was administered?

+1 0 0 +1

  4. � Did the adverse reaction reappear when the drug was  
re-administered?

+2 −1 0 +2

  5. � Are there alternative causes (other than the drug) that could 
on their own have caused the reaction?

−1 +2 0 +2

  6.  Did the reaction reappear when a placebo was given? −1 +1 0 +1
  7. � Was the drug detected in the blood (or other fluids) in 

concentrations known to be toxic?
+1 0 0 0

  8. � Was the reaction more severe when the dose was 
increased, or less severe when the dose was decreased?

+1 0 0 0

  9. � Did the patient have a similar reaction to the same or similar 
drugs in any previous exposure?

+1 0 0 +1

10.  Was the adverse event confirmed by any objective evidence? +1 0 0 +1
  Total score 11

aScore interpretation8: ≥9, definite adverse drug reaction; 5-8, probable adverse drug reaction; 1-4, possible adverse drug reaction; 0, doubtful adverse 
drug reaction.
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several medical comorbidities. A drug reaction of this type 
could easily be mistaken for a new-onset bacterial infection 
or worsening of a previous infection, leading to additional 
and unnecessary antibiotics. A better understanding of the 
immunologic reactions to nitrofurantoin is needed in order to 
properly identify these drug reactions and avoid unnecessary 
tests and therapies. Few articles exist that document a SIRS 
type reaction to nitrofurantoin; however, it appears it may be 
a more common phenomenon than previously thought. More 
research is needed to better understand this phenomenon and 
bring awareness to this particular type of adverse reaction to 
nitrofurantoin.

The patient gave informed consent for the case report to 
be written and submitted for publication.

Authors’ Note

Prior abstract presentation: Wagner M, Wall BM. Systemic inflam-
matory response syndrome secondary to nitrofurantoin [abstract]. 
Southern Regional Meeting Program At-a-Glance. New Orleans, 
LA; February 18, 2016.

Acknowledgments

This material is the result of work supported with the resources and 
the use of facilities at the Veterans Affairs Medical Center, 
Memphis, TN. The contents do not represent the view of the US 
Department of Veterans Affairs or the US government.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Ethics Approval

Our institution does not require ethical approval for reporting indi-
vidual cases or case series.

Informed Consent

Written informed consent was obtained from the patient(s) for their 
anonymized information to be published in this article.

ORCID iD

Molly R. McGarry  https://orcid.org/0000-0003-0052-9222

References

1.	 Gupta K, Hooten TM, Naber KG, et  al; Infectious Diseases 
Society of America; European Society for Microbiology and 
Infectious Diseases. International clinical practice guidelines 
for the treatment of acute uncomplicated cystitis and pyelo-
nephritis in women: a 2010 update by the Infectious Diseases 
Society of America and the European Society for Microbiology 
and Infectious Diseases. Clin Infect Dis. 2011;52:e103-e120.

2.	 Nitrofurantoin. Micromedex Solutions. Truven Health 
Analytics, Inc. Accessed March 31, 2020. http://micromedex-
solutions.com

3.	 Holmberg L, Bowman G, Böttiger LE, Eriksson B, Spross R, 
Wessling A. Adverse reaction to nitrofurantoin. Analysis of 
921 reports. Am J Med. 1980;69:733-738.

4.	 Forster CJ, Cohee BM, Wood-Morris RN, Hartzell JD. 
Nitrofurantoin-induced systemic inflammatory response syn-
drome. Am J Med Sci. 2009;338:338-340.

5.	 Gandotra SD, Smotrys MA, Patel DB, Chadha A. Systemic 
inflammatory response syndrome (SIRS) and a left bundle 
branch block (LBBB) due to nitrofurantoin. BMJ Case Rep. 
2017;2017:bcr2016218127.

6.	 Gohar A, Abdallah M, Elsayed S, Pierobon J. Systemic 
inflammatory response syndrome due to nitrofurantoin use. 
Am J Ther. Published online January 13, 2020. doi:10.1097/
MJT.0000000000001110

7.	 Smith AA, LeDoux E. A convincing case of nitrofurantoin-
induced systemic inflammation response syndrome. J Gen Int 
Med. 2011;26:S376.

8.	 Naranjo CA, Busto U, Sellers EM, et al. A method for estimat-
ing the probability of adverse drug reactions. Clin Pharmacol 
Ther. 1981;30:239-245.

9.	 Bäck O, Liden S, Ahlstedt S. Adverse reactions to nitrofuran-
toin in relation to cellular and humoral immune responses. Clin 
Exp Immunol. 1977;28:400-406.

https://orcid.org/0000-0003-0052-9222
http://micromedexsolutions.com
http://micromedexsolutions.com

