
Cholestasis Produced by the 
Administration of N orethandrolone * 

FENTON SCHAFFNER, M.o., HANS POPPER, M.D. and EUGENE CHESROW, M.D. 

New York, New York 

T HE pathogenesis of intrahepatic cholestasis 
[7], often designated as cholangiolitis [2], 

remains problematic. It frequently appears fol
lowing the administration of various drugs [3] 
such as arsenicals [4], chlorpromazine [5-7], 
methimazole [8], para-aminosalicylate [9] and 
methyltestosterone [70, 11]. 

To try to contribute to the understanding of 
intrahepatic cholestasis and to call attention to 
another drug producing it, observations on pa
tients receiving norethandrolone are reported. 
N orethandrolone (17-alpha ethyl-17-hydroxy 
norandrosterone, Nilevar®) is a compound with 
metabolic activity similar to methyltestosterone 
but with fewer masculinizing effects [12]. The 
drug is used to improve protein nutrition and to 
cause weight gain in depleted patients. 

MATERIAL AND METHODS 

Norethandrolone, in doses of 60 mg. a day, was 
administered from three to five weeks to twenty-seven 
patients with various chronic diseases. Apart from 
cholestasis, it produced no definite side reactions 
when administered orally in doses usually up to 50 
mg. a day. 

Patients with chronic diseases were selected as 
subjects of the investigation since they would be the 
ones to whom the drug would more likely be given, 
to improve their chronic nutritional depletion. Drugs 
known to produce cholestasis, such as chlorpromazine, 
were not given during the period of study. A group of 
twenty-eight patients receiving a new tranquilizing 
agent (Dartal®) served as a control series. The pa
tients were examined each day and weighed weekly. 
Hepatic tests including cephalin flocculation, thymol 
turbidity, turbidimetric serum gamma globulin, 
serum and urinary bilirubin, serum alkaline phospha
tase, and serum glutamic oxalacetic-transaminase 
activity (colorimetric) were performed initially and 
at weekly intervals during the period of administra
tion of the drug. Liver biopsies were performed with a 

Terry needle using a transthoracic approach. The 
biopsy specimens were fixed in buffered formalin and 
stained with hematoxylin and eosin. Special stains 
such as fat and iron stains were used when indicated. 
The tissues were examined without knowledge of 
the patient's status. Clinical observations were made 
without knowledge of the results of either the biopsy 
or the hepatic tests. 

RESULTS 

In almost all biopsy specimens taken from 
patients before or after treatment with nor
ethandrolone a slight increase of intralobular 
and perilobular ductules was noted and the 
portal tracts revealed a varying increase of cells, 
primarily histiocytes, lymphocytes, and an 
occasional eosinophilic leukocyte. Occasional 
fat droplets and portal fibrosis were ignored. 

Non-specific reactive hepatitis, as defined by 
few areas of focal necrosis, focal or diffuse pro
liferation of Kupffer cells and slight to moderate 
inflammatory infiltration in the portal tracts 
usually associated with ductular proliferation 
[16], was found before and after administration 
of norethandrolone, without significant influence 
by the drug. (Table 1.) The same holds true 
for conspicuous portal inflammation which was 
characterized by accumulation of lymphocytes, 
histiocytes, neutrophilic and sometimes eosino
philic segmented leukocytes in varying propor
tions in and around the portal tract and fre
quently also around proliferated intralobular 
and perilobular ductules ("cholangioles"). This 
picture is frequently designated cholangiolitis 
and is sometimes associated with portal edema. 
Cholestasis, as defined by bile pigment in the 
liver cells and Kupffer cells and feathery de
generation of liver cell cytoplasm [76], appeared 
in four patients after the administration of nor
ethandrolone. In one instance this was asso-
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TABLE I 

CLINICAL AND LABORATORY DATA IN PATIENTS IN WHOM CHOLESTASIS WAS FOUND AFTER 

ADMINISTRATION OF NORETHANDROLONE 

Case and History 

I. 54 year old man with right hemiparesis following exci- 0 12 4.4 0.7 0 0 0.6 
sion of meningioma in 1953; physical examination showed 1 216 6.4 1.9 4+ 0 0.8 
hemiparesis but no other abnormalities; norethandrolone 2 224 7.1 8.4 4+ 0 0.8 
administration was discontinued after second week when 3 150 10.2 15.0 4+ 0 0.5 
jaundice appeared; initial specimen showed mild non-specific 4 140 48.2 32.0 4+ 0 2.4 
reactive hepatitis; later specimen showed cholestasis but other 5 95 79.0 8.6 4+ 0 0.5 
abnormalities were less marked 6 70 66.1 8.3 3+ 0 0.5 

Case 11. 63 year old man with rheumatoid arthritis, inactive of 0 7 1.3 0.5 0 0 3.2 
the left hip, shoulder and elbow, but with limited motion; 1 78 1.0 0.5 0 2+ 1. 9 
after four weeks of norethandrolone, gained 3 pounds and felt 2 80 1.0 0.4 0 0 1.0 
better; patient was transiently icteric in final week of study; 3 100 2.0 0.4 0 0 1. 5 
liver normal initially, and showed only cholestasis later 4 180 1. 5 1.8 0 0 0.5 

5 126 2.5 0.8 1+ 0 0.8 

Case III. 54 year old man with right hemiplegia one year previ- 0 10 2.0 0.2 0 1+ 1. 5 
ously and arteriosclerotic heart disease; atrial fibrillation and 1 38 2.1 0.3 0 1+ 2.1 
heart failure developed which responded to digitalis while 2 24 2.0 0.5 0 0 0.6 
under observation; patient was mildly icteric in last week of 3 40 2.4 0.4 0 0 2.0 
study; liver normal initially and showed portal infiltration 4 60 2.8 1.0 0 0 2.5 
and ductular proliferation later 5 195 4.7 0.8 1+ 2+ 0.8 

6 38 3.6 1.4 0 0 1. 9 

Case IV. 68 year old man with hypertensive and arteriosclerotic 0 14 3.4 0.5 0 0 1.0 
heart disease with some hypertensive encephalopathy for 1 190 4.6 0.7 0 0 1. 5 
about two years; no change of norethandrolone except for 6 2 190 6.3 0.7 0 0 1.5 
pound weight gain; liver normal initially and showed only 3 37 3.9 0.4 0 0 2.4 
cholestasis later 4 50 2.9 0.3 0 0 1. 9 

1.10 
0.97 
0.86 
0.77 
1.25 
1.33 
0.69 

1.40 
1.06 
1.20 
1.10 
0.80 
0.86 

1. 30 
0.89 
1.00 
1.10 
0.65 
0.72 
0.86 

1.50 
1. 30 
1. 30 
1.04 
1.04 

ciated with a moderate degree of portal inflam
matory reaction and also some areas of 
intraparenchymal focal necrosis, not present 
in the initial biopsy specimen. In two instances 
the picture of the liver had not changed except 
for the appearance of cholestasis. (Fig. 1.) In a 
fourth instance a non-specific reactive hepatitis 
with moderate portal inflammation and edema 
found in the initial biopsy specimen was absent 
in the specimen obtained after norethandrolone 
treatment. (Fig. 2.) This was the patient with 
the greatest degree of jaundice, which developed 
after two weeks of norethandrolone administra
tion, when therapy was stopped. The serum 
alkaline phosphatase and transaminase activities 
rose precipitously. (Table n.) The patient re
mained jaundiced for ten weeks. The second 
liver biopsy was performed four weeks after 

norethandrolone therapy was discontinued ( the 
prothrombin time was too prolonged for earlier 
examination). The results of the other hepatic 
tests remained normal. Three months after the 
second biopsy the results of all the tests were 
normal except the serum alkaline phosphatase 
which was slowly declining. Clinically, aside 
from some anorexia and malaise initially, the 
patient had no symptoms. 

Of the remaining twenty-three patients, thir
teen, who showed some degree of non-specific 
reactive hepatitis or portal inflammation in
itially, exhibited no essential change in the 
biopsy specimens after administration of nor
ethandrolone for three to four weeks. (Table n.) 
In one patient only slight ductular proliferation 
and portal inflammation seen in the first biopsy 
specimen was fairly severe in the second one. 
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Fig. 1. A, essentially normal liver before administration of norethandrolone. Hematoxylin and eosin X 80. B, biopsy 
specimen after administration of norethandrolone, unchanged except for the presence of cholestasis. Hemotoxylin and 
eosin X 80. C, higher magnification showing large bile plug (arrow) in canaliculus. Hematoxylin and eosin X 400. 

In another patient the reverse occurred. The 
serum glutamic oxalacetic-transaminase activity 
was normal initially in all patients. Abnormally 
high activity, above 40 units, developed in nine 
of the patients in this group, the highest value 
being 140 units. (Table m.) The serum alkaline 
phosphatase activity did not increase in any 
patient. Six of the thirteen patients had abnor
mally high gamma globulin levels at the onset 
but not at the end of the period of observation. 
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No other abnormalities were noted in any of the 
other hepatic tests performed. 

In the remaining ten patients, normal or 
nearly normal liver tissue was obtained before 
and after the drug was given. (Table II.) In 
three of the patients serum glutamic oxalacetic
transaminase activity increased to above 40 
units, the highest value being 64 units, while in 
the remaining seven patients a mild elevation 
within the normal range from the initial values 
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Fig. 2. A, non-specific reactive hepatitis with moderate portal inflammation before administration of norethandrolone. 
Hematoxylin and eosin X 80. B, specimen obtained four weeks after onset of jaundice showing cholestasis but less 
portal inflammation. Hematoxylin and eosin X 80. C, higher magnification showing bile plugs (arrows) in bile capil
laries. Hematoxylin and eosin X 160. 

was noted. Aside from isolated abnormally high 
cephalin flocculation and gamma globulin, the 
results of the remainder of the tests were normal. 

All but two of the entire group of twenty-seven 
patients gained weight, ranging from 1 to 9 
pounds, while receiving norethandrolone. 

Cholestasis did not develop in any of the 
twenty-eight patients in the control series 
rece1vmg the tranquilizing, nor were any 
changes observed in the results of the various 
hepatic tests. The large doses of this drug which 
were used produced rather severe anorexia and 

malaise which in turn led to increased malnutri
tion and dehydration. This was held responsible 
for some histologic evidence of hepatic damage 
which was not reflected clinically or in the results 
of the hepatic tests. 

COMMENTS 

Cholestasis has been defined as the phenom
enon produced by interference with bile flow 
after its formation by the liver cells [13]. This 
term has been confused with cholangiolitis, 
which implies inflammation around the smallest 
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TABLE II 

DISTRIBUTION OF PATIENTS WITH AND WITHOUT CHO LEST ASIS ACCORDING TO THE HISTOLOGIC 

FINDINGS IN THE LIVER BIOPSY SPECIMEN BEFORE AND AFTER ADMINISTRATION 

OF NORETHANDROLONE 

Normal Non-specific Reactive Hepatitis "Cholangiolitis" 

Before and Before and 
Before Only After Only 

Before and 
Before Only After Only After After After 

No cholestasis ...... 10 4 2 
Cholestasis ........ 2* . . 1 

* Except for cholestasis. 

intralobular and periportal bile ducts or 
ductules. Cholangiolitis is often associated with 
cholestasis, and the two terms have been used 
synonymously although the entities can be 
separated from each other histologically. 

Cholestasis has usually been ascribed to viral 
hepatitis but recently various drugs such as 
chlorpromazine seem more frequently to be 
responsible. The livers of patients with chlor
promazine jaundice show inflammatory reac
tions characterized by mononuclear and often 
eosinophilic infiltration around the small bile 
ductules and in the portal tracts [5,6]. However, 
in cholestasis induced by arsenicals [ 4] or 
methyl testosterone [70, 77] this inflammatory 
reaction is absent or minimal. This is true also of 
early chlorpromazine jaundice. Most instances 
of cholestasis are associated with increased serum 
alkaline phosphatase activity and increased 

1 4 1 1 
. . . . .. 1 

serum and urinary bilirubin, whether the inter
ference with the bile flow is caused by viral 
hepatitis or by drugs such as chlorpromazine [7]. 
In all cases in which cholestasis was found after 
administration of norethandrolone, serum glu
tamic oxalacetic-transaminase activities were 
considerably higher when it was absent. These 
high levels preceded the development of jaun
dice. The rise in serum alkaline phosphatase 
activity lagged behind that of the transaminase 
and in some instances failed to appear alto
gether. Decreasing serum and urinary bilirubin 
values also lagged behind the rise in transaminase 
and failed to increase in one instance. The 
absence of inflammation of any significant 
degree around the bile ductules after administra
tion of norethandrolone and the lack of cor
relation with the biochemical findings suggest 
that this form of cholestasis is neither inflamma-

TABLE III 

SERUM GLUTAMIC OXALACETIC TRANSAMINASE (SGO-T) ACTIVITY (IN UNITS) AND TUBIDIMETRIC 

GAMMA GLOBULIN (IN GRAMS) OF PATIENTS TAKING NORETHANDROLONE 

Weeks on Norethandrolone 

Data No. of Test 
Patients 

0 1 2 3 4 5 

Patients with definite cholestasis after nor- 4 SGO-T 11 130 130 82 108 104 
ethandrolone therapy Gamma globulin 1.32 0.98 1.09 1.00 0.93 0.97 

Patients without cholestasis but with non- 13 SGO-T 12 33 56 68 68 29 
specifii: hepatic changes or "cholangio- Gamma globulin 1. 35 1.25 1.16 0.98 1.06 1 . 11 
litis" before or after norethandrolone 
therapy 

Patients with normal or almost normal 10 SGO-T 10 31 25 21 21 .... 
hepatic structure before and after nor- Gamma globulin 1.08 0.95 0.96 0.94 1.00 .... 
ethandrolone therapy 
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tory nor allergic in the usual sense of the word. 
Perhaps norethandrolone may alter the per
meability of the bile ductules in some patients 
or may increase the viscosity of the bile by 
injuring the liver cells which secrete it. 

Inflammatory changes in and around portal 
tracts and non-specific changes in the hepatic 
parenchyma were common findings in biopsy 
specimens even before any drugs were given. 
In most instances these findings persisted 
unchanged and were not consistently associated 
with any biochemical alteration. The changes 
probably result from aging, previous illnesses 
and inadequate nutrition. They have been seen 
in livers of normal persons dying suddenly but to 
a less marked degree [73] and apparently are in 
no way related to cholestasis. 

In this series, in four of twenty-seven patients 
receiving norethandrolone histologic evidence 
of cholestasis developed with some biochemical 
abnormalities and clinical signs. This did not 
occur in a control series of patients given a 
tranquilizing drug. Jaundice may occur after 
only two weeks of administration of norethan
drolone and may be severe. On the other hand, 
it may appear late and in a quite transient 
and mild form. The presence of pre-existing 
hepatic damage or of another disease does not 
appear to be a factor in the development of the 
cholestasis, although it may determine its 
severity. The degree of cholestasis seen histo
logically cannot be well correlated with either 
clinical or laboratory features. However, serum 
transaminase activities above 150 units or eleva
tion of the serum bilirubin level indicates that 
the drug should no longer be given. 

The administration of norethandrolone results 
in a significant gain in weight in most patients, 
owing to the effect of the drug on protein metab
olism. Some of the increase of the serum glu
tamic oxalacetic-transaminase activity may 
be an indication of the augmented protein 
anabolism. 

SUMMARY AND CONCLUSIONS 

Norethandrolone was administered to twenty
seven patients for three to five weeks. Liver 
biopsies were performed before and after ad
ministration of the drug. Histologic evidence of 
cholestasis was found in four patients. In each 
of these instances the serum glutamic oxal
acetic-transaminase activity increased above 
150 units from normal levels. In one patient 
severe jaundice developed which lasted ten 

weeks. The remaining patients tolerated the drug 
well and gained weight. In a control group of 
twenty-eight patients receiving a tranquilizing 
drug and similarly studied no instances of 
cholestasis were found. 

Inflammatory reaction in the portal tracts 
and around proliferated ductules (cholangiolitis) 
was not associated with the cholestasis although 
it was present in some patients before and after 
administration of norethandrolone. 
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