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In 2 women who had received nitrofurantoin for two to five 
years, autoimmune chronic hepatitis developed, leading to sevère 
hepatic necrosis and, in one case, cirrhosis. Treatment consisted 
of withdrawal and, in one case, institution of steroids and azathio-
prine. Both patients demonstrated symptomatic and biochemical 
improvement despite chronic histological changes. Nitrofurantoin 
is a cause of "lupoid" chronic active hepatitis which could lead to 
severe and irreversible histological changes. 
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Hepatic injury is rarely induced by nitrofurantoin; the 
most frequent pattern is cholestatic injury, which quickly 
remits after cessation of treatment.1 '2 In 1980, Sharp et al3 

described 5 patients with chronic active hepatitis, 2 of 
whom died as the result of nitrofurantoin therapy. We wish 
to report two cases which show the development of chronic 
active hepatitis and severe hepatic necrosis during nitro-
furantoin therapy. 

Case reports 
Case 1. A 71-year-old black woman was admitted for evaluation of 

jaundice, epigastric pain, nausea, and malaise. Three months earlier, 
she had noticed scleral icterus, acholic stools, and darkening of her 
urine. She had no history of jaundice or hepatitis, denied ingestion of 
alcohol, and had not had a transfusion. However, she had been taking 
100 mg of nitrofurantoin a day for two years for recurrent urinary tract 
infections. Previous liver function tests were normal, and 10 months 
prior to admission, her alkaline phosphatase and SGOT were within 
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Fig. 1. Case 1. Severe chronic active hepatitis. Necrosis is seen bridging the portal (pv) and central veins (cv) (hematoxylin and eosin 
stain, X200). 

n o r m a l limits. O n admiss ion , she was a febr i l e , with n o 
h e p a t o m e g a l y , sp lenomegaly , o r s t igmata o f liver disease. 

L a b o r a t o r y da ta inc luded an S C O T of 1 ,828 IU (no rma l , 
7 - 4 0 ) ; total b i l i rubin , 16 m g / d L (no rma l , 0 . 2 - 1 ) ; a lkal ine 
phospha t a se , 580 1U (normal , 2 0 - 1 1 0 ) ; a n d p r o t h r o m b i n 
t ime, 21 seconds with a con t ro l of 12. T e s t s fo r hepat i t i s B 
s u r f a c e an t igen a n d c o r e a n t i b o d y w e r e nega t ive . S e r u m 
p r o t e i n e lec t rophores i s showed a g a m m a g lobul in level of 
3 .55 g / d l . (normal , 0 . 7 - 1 . 7 ) ; an a n t i n u c l e a r an t i body test 
was posi t ive with a t i te r of 1 / 3 2 0 , an t i - smoo th muscle ant i -
body was p resen t at 1 /10 , lupus e r y t h e m a t o s u s (LE) p rep -
a r a t i on was posit ive, a n d s e rum c o m p l e m e n t was r e d u c e d 
with C H 5 0 to 66 U (normal , 7 0 - 1 9 0 ) . U l t r a s o n o g r a p h y of 
t he ga l lb ladder d e m o n s t r a t e d a soli tary s tone , bu t no bile 
duc t d i la ta t ion . 

T h r e e days a f t e r admiss ion , p e r i t o n e o s c o p y d e m o n s t r a -
ted a small liver con ta in ing nodu le s of va ry ing sizes in b o t h 
lobes. A s tone was seen within t he l u m e n of t he ga l lb ladder 
a n d m a n i p u l a t e d with a p r o b e . T h e spleen was no t e n l a r g e d . 
Liver biopsy revea led severe a c u t e hepa t i t i s b e c o m i n g 
ch ron i c . T h e r e were a reas of necrosis b r i d g i n g the por ta l 

t racts a n d cen t ra l veins (Fig. 1), mu l t i l obu la r necrosis with 
extens ive a reas of col lapsed p a r e n c h y m a , a n d a m o d e r a t e l y 
dense lymphocyt ic a n d plasniacytic inf i l t ra te . I m m u n o p e -
rox idase stains f o r hepat i t i s B a n d c o r e an t igens w e r e neg-
ative, a n d no hyal in bodies o r P A S g lobules w e r e seen. 
Isolated g r o u p s of hepa tocy tes with a r o u n d e d , expans ive 
a p p e a r a n c e w e r e seen, consis tent with cirrhosis . 

O n admiss ion , n i t r o f u r a n t o i n was d i scon t inued a n d p red -
nisone (40 m g / d a y ) a n d a z a t h i o p r i n e (50 m g / d a y ) were 
s t a r t ed . At t he t ime of d i scharge n i n e days la ter , l abo ra to ry 
f ind ings were : total b i l i rubin , 18 m g / d L ; S G O T , 7 6 5 IU; 
a n d a lkal ine phospha ta se , 4 1 0 IU . T h r e e weeks la ter , all 
s y m p t o m s h a d lessened, a n d b iochemical tests showed d ra -
matic i m p r o v e m e n t (bi l i rubin, 10.5 m g / d L ; S G O T , 2 0 7 I U ; 
a n d a lka l ine phospha ta se , 3 6 3 IU). O n fo l low-up t h r e e 
m o n t h s la ter , a t which t ime she was t ak ing 5 0 m g of aza-
t h iop r ine a n d 10 m g of p r e d n i s o n e daily, h e r s e r u m biliru-
bin was 3 m g / d l . ; S G O T , 150 IU , a n d a lka l ine phospha ta se , 
200 IU . A f t e r o n e year of t r e a t m e n t , she was fee l ing well; 
S G O T was 41 I U ; a lkal ine phospha tase , 8 6 I U ; a n d bil iru-
bin, 0 .7 m g / d L . 
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Fig. 2. Case 2. Subsiding chronic active hepatitis. Fibrosis bridging the portal tract is seen, along with mild chronic inflammation 
(hematoxylin and eosin stain, X200). 

Case 2. T h i s 61-year-old wh i t e w o m a n h a d been on 
1 0 0 - 2 0 0 nig of n i t r o f u r a n t o i n a day f o r five years because 
of ch ron i c pye lonephr i t i s . She p r e s e n t e d in 1970 compla in -
ing of nausea , fa t igue , a n d j a u n d i c e . She d e n i e d any inges-
t ion of alcohol , a n d t h e r e was n o his tory of t r ans fus ion o r 
e x p o s u r e to hepat i t is . Liver biopsy showed massive necrosis 
a n d collapse. Wi th in two weeks a f t e r d i scon t inua t ion of 
n i t r o f u r a n t o i n , she felt b e t t e r a n d was anic ter ic . N o f u r t h e r 
n i t r o f u r a n t o i n was given. 

In Apri l 1977, she was hospi ta l ized f o r r e c u r r e n t pyelo-
nephr i t i s , w h e r e u p o n n i t r o f u r a n t o i n was re ins t i tu t ed . Sev-
eral weeks later , she c o m p l a i n e d of nausea a n d a b d o m i n a l 
pain; j a u n d i c e deve loped , a n d she was rehospi ta l ized in 
Augus t . L a b o r a t o r y findings i n c l u d e d an S G O T of 1 ,200 
I U (normal , 7 - 4 0 ) ; a lkal ine phospha t a se , 4 0 0 IU (no rma l , 
3 0 - 8 5 ) ; total b i l i rubin , 10.5 m g / d L (no rma l , 0 . 2 - 1 ) ; p ro -
t h r o m b i n t ime, 16 seconds with a con t ro l of 12; a n d a lbu-
min , 3 .4 m g / d l (normal , 3 . 5 - 5 ) . S e r u m p r o t e i n e l ec t ropho-
resis was n o r m a l , a n d an a n t i n u c l e a r an t i body test was 
posi t ive with a t i ter of 1 :160. N i t r o f u r a n t o i n was w i t h d r a w n . 
T h e pa t ien t was d i scha rged a f t e r 14 days with i m p r o v e d 
symptoms , total b i l i rubin , 8 .5 m g / d L ; S G O T , 1 ,010 I U ; 
a n d alkal ine phospha ta se , 2 8 5 IU . Six m o n t h s later , she was 

fee l ing well; total b i l i rubin was 1.1 m g / d L ; a lkal ine phos-
pha tase , 180 IU; a n d S G O T , 7 5 I U . P e r c u t a n e o u s liver 
biopsy revea led fibrosis b r i d g i n g por t a l t rac ts (Fig. 2) with 
isolated hepa tocy tes a n d mild lymphocy t ic i n f l a m m a t i o n , 
consis tent wi th subs id ing ch ron i c ac t ive hepat i t is . N o hyalin 
bodies o r P A S globules w e r e seen . T h r e e years la ter , she 
was still well; bi l i rubin was 1.1 m g / d L ; a lkal ine phospha ta se , 
83 IU; a n d S G O T 4 4 I U . 

Discussion 
Nitrofurantoin is widely used in the treatment 

of urinary tract infections.4 Hepatic injury, 
though rare, can range from a self-limiting acute 
cholestatic reaction associated with short-term 
use5 to chronic active hepatitis6 progressing to 
severe hepatic necrosis and even death.3 Devel-
opment of autoimmune chronic active hepatitis 
following long-term nitrofurantoin therapy is 
rare; however, the five cases reported by Sharp 
et al,3 as well as their review of 15 previous cases, 
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revealed a high incidence of antinuclear antibody 
(71%), anti-smooth muscle antibody (91%), and 
hypoalbuminemia (87%) along with histological 
changes suggesting "lupoid" or autoimmune 
chronic active hepatitis. All patients were women. 
Two patients who continued to take nitrofuran-
toin after the onset of jaundice died, while cir-
rhosis developed in 4. Autoimmune chronic ac-
tive hepatitis particularly affects women and 
tends to progress to cirrhosis, usually over a two-
to three-year period.7 This appears to be one of 
the multi-system immune processes which may 
present as thyrotoxicosis, Hashimoto's disease, 
pulmonary fibrosis, Sjogren's disease, or renal 
tubular acidosis. The appearance resembles that 
of SLE, hence the term "lupoid" hepatitis.8 Ab-
normal humoral immunity is manifested as hy-
pergammaglobulinemia and positive reactions 
for antinuclear, smooth muscle, and rarely anti-
mitochondrial antibodies.9 Our patients were not 
tested for antimitochondrial antibody; however, 
both were positive for antinuclear antibody, and 
1 had hypergammaglobulinemia, and was posi-
tive for smooth muscle antibody and SLE as well 
as reduced complement. The pattern of injury 
with nitrofurantoin is similar to that induced by 
oxyphenisatin and methyldopa.10 While the his-
tological features do not differ from those of 
chronic active hepatitis due to other causes, cer-
tain possibilities can be ruled out by the absence 
of specific features such as alcoholic hyalin, PAS 
globules, and immunoperoxidase stain for hepa-
titis B surface antigen. 

Continued intake of nitrofurantoin appears to 
be the key factor in perpetuating the hepatic 
response; thus the first step is to discontinue it. 
Withdrawal of nitrofurantoin has been shown to 
result in the return of serum transaminase to 
normal limits within two to six weeks.11 Our first 
patient continued to take it for approximately 
three months after the onset of jaundice; liver 
biopsy revealed evidence of massive multilobular 
hepatic necrosis with early cirrhosis. The role of 
steroids and azathioprine is difficult to deter-

mine. We used them successfully in one patient, 
but simply discontinuing nitrofurantoin might 
have led to improvement (though this was not 
evident during the first few days after with-
drawal). Sharp et al3 reported that 3 of their 5 
patients were treated with a similar regimen and 
results were comparable to ours. Our second 
patient exhibited both symptomatic and bio-
chemical relapse when inadvertently rechal-
lenged with nitrofurantoin. 
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