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Liver histology in patients receiving low dose pulse
methotrexate for the treatment of rheumatoid
arthri'tis
Robert F Willkens, Patrice A Leonard, Daniel 0 Clegg, Keith G Tolman,
John R Ward, Carolly R Marks, M L Greene, G J Roth, Christopher G Jackson,
Grant W Cannon, Randall G Lee

Abstract
The liver histology of 52 patients treated with
intermittent low dose pulse methotrexate for
rheumatoid arthritis was evaluated using a
modification of the Roenigk grading system.
Patients studied had had an average of 3-2
years of treatment or had received 1*7 g
methotrexate. No patient had cirrhosis; 15
(29%) patients had evidence of mild fibrosis.
Histological abnormalities were not predicted
by liver function test changes, with the excep-
tion that hypoalbuminaemia occurred in 60-/o
of those with grade IV (modified criteria)
fndings. The need for liver biopsy in patients
with rheumatoid arthritis treated with metho-
trexate before two years or 1500 mg of
treatment has not been established. Whether
serial liver biopsies will be needed beyond this
time has yet to be determined.
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Oral low dose pulse methotrexate has been
shown in double blind controlled clinical trials
to be beneficial in the treatment of rheumatoid
arthritis refractory to injectable gold and D-
penicillamine. 1-' Treatment of rheumatoid
arthritis with methotrexate is rapidly increasing
owing to its efficacy and rapid effect.4 Metho-
trexate use in psoriasis showed multiple toxicities
and despite administration as a low dose weekly
pulse a substantial risk of cirrhosis is present.5 6

To date liver biopsy has been the only method
used to monitor this complication.7

Accumulating reports of patients treated with
low dose pulse methotrexate for rheumatoid
arthritis suggest that the risk of cirrhosis may be
less than reported earlier in patients with
psoriasis.8 To validate this impression we evalu-
ated liver histology in 52 patients with rheuma-
toid arthritis at two medical centres who had
been treated with varying doses and duration of
low dose pulse methotrexate. Based on analysis
of these data, suggestions are offered for hepatic
evaluation during methotrexate treatment of
rheumatoid arthritis.

Patients and methods
PATIENTS
Fifty two patients (29 woman, 23 men) treated
at rheumatology clinics associated with the
Universities of Utah and Washington under-
went liver biopsies after signing informed
consent. The mean age was 50-8 (26-71) years;
mean treatment duration 167 (87-464) weeks;
mean cumulative dose 1737 (773-3913) mg.
None of the patients had a history of jaundice,
one patient had had a prior episode of hepatitis,

and another an unexplained ascites in con-
junction with a previous illness years before
introduction to methotrexate. None of the
remaining patients had pre-existing liver disease
by history, physical, or pretreatment blood
tests. Five patients acknowledged a daily con-
sumption of 60 g of 90 proof liquor a day while
the remaining patients claimed to drink 60 g or
less of 90 proof liquor a week.

Patients were receiving weekly pulse oral
methotrexate treatment of between 7-5 and 15
mg a week given in three divided doses at 12
hour intervals. All patients had received previous
treatment with other slow acting antirheumatic
drugs: 46 had received gold salts; 42 D-peni-
cillamine; 12 hydroxychloroquine; seven aza-
thioprine; two cyclophosphamide; two chlor-
ambucil; and one chloroquine. Concurrent
treatment with other slow acting antirheumatic
drugs was not permitted during methotrexate
treatment, but non-steroidal anti-inflammatory
drugs, aspirin or prednisone, 10 mg or less a
day were allowed. Laboratory tests including
haemoglobin, leucocyte count, platelet count,
differential cell count, alanine transaminase,
aspartate transaminase, and serum albumin
were done each month. If hepatic enzymes were
greater than twice normal on two successive
occasions methotrexate treatment was tem-
porarily interrupted until the tests returned to
normal. Hypoalbuminaemia was defined as
albumin less than the lower limits of normal for
that laboratory.

LIVER BIOPSY PROCEDURE
Before percutaneous liver biopsy by the
Menghini technique9 each patient gave a medical
history and underwent a physical examination.
A complete blood count, leucocyte differential,
prothrombin time, partial thromboplastin time,
bleeding time, routine blood tests, including
aspartate transaminase, alanine transaminase,
lactic dehydrogenase, alkaline phosphatase,
serum albumin, and urine analysis were
performed.

HISTOLOGY
Biopsy specimens were fixed in Bouin fixative
and paraffin, and embedded sections were
stained with haematoxylin and eosin, Masson's
trichrome, and periodic acid-Schiff reagent
after diastase digestion. The specimens were
independently read and reviewed by two patho-
logists who were unaware of the patient's
condition and duration of treatment. For the
purpose of this study the Roenigk systeml' did
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not sufficiently distinguish mildly abnormal
from normal tissue. Therefore modification of
that system" was made as follows: grade
I=normal; grade II=fatty infiltration or nuclear
variation, or both; grade III=inflammation or
necrosis, or both; grade IV=fibrosis; and grade
V=cirrhosis are equivalent to Roenigk grades
III and IV respectively.

STATISTICS
The results were analysed with the Mann-
Whitney U test for comparison of two groups
and the Kruskal-Wallis test for comparison of
more than two groups.

Results
Two independent observers evaluated the liver
histology. Nineteen patients had grade II, 16
grade III, 15 grade IV, and none had grade V
change. The most common abnormality was
variability in nuclear size and staining, which
ranged from minimal to marked pleomorphism.
Glycogenated nuclei were common. Fatty meta-
morphosis of both the hepatocytes and sinu-
soidal lining cells, characterised by fat droplets
filling the cytoplasm, was also seen, and some
patients had free fat droplets in the portal tracts.
Lipogranulomas were also seen and were usually
associated with a fine golden brown granular
pigment. Kupffer cell hyperplasia was common
and often associated with focal necrosis and
inflammation. Necrosis and inflammation with
lobular disarray was not seen. A mild centri-
lobular dilatation of the sinusoids was seen in
several biopsies. Mild periportal fibrosis was
seen but bridging fibrous septa were not. The
fibrosis was perisinusoidal and pericellular.
Thus although 50 of the 52 biopsy specimens
showed some histological changes, only 15 had
fibrosis and none had cirrhosis. All of these 15
patients had received non-steroidal anti-
inflammatory drugs: 14 had received D-penicil-
lamine and five had been treated with azathio-
prine. The patient described as having had an
illness characterised as unexplained ascites later
acknowledged a prior history of alcoholism and
had a pretreatment biopsy. The biopsy showed
a similar degree of fibrosis to that found after
treatment. The patient who had a previous
history of hepatitis showed grade II change.
The grade of abnormalities did not correlate
with age, obesity, duration of treatment, or
cumulative dosage of methotrexate.
One or more liver function tests were outside

the normal range in 47 of the 52 patients. All of
the 15 patients with grade IV (fibrosis) change
had either transaminase or alkaline phosphatase
abnormalities and nine (60%) of these had
hypoalbuminaemia. Of the 22 patients with
hypoalbuminaemia, all had histological liver
changes and nine (41%) had fibrosis. Forty six
of 47 patients with any liver function test
abnormality showed hepatic cell change, as did
four of the five without liver function test
abnormality. Serial increases of the trans-
aminases or alkaline phosphatase were always
associated with liver abnormalities and, in 30%
of the cases, with fibrosis. Of the 47 patients
with abnormal liver tests, 46 had abnormal

histopathology. Four of the five with normal
tests also had liver changes, however, but none
of these had fibrosis.

In summary, serial increases in liver function
tests were always associated with some histo-
logical change, but only hypoalbuminaemia
tended to be characteristic of grade IV changes.
Finally in this series, no liver function test was a
reliable indicator of the presence or severity of
abnormal liver histology.

Discussion
Histological abnormalities varying from mild
fatty infiltration to fibrosis were apparent in 50
of 52 liver biopsy specimens obtained from
patients with rheumatoid arthritis treated with
low dose oral pulse methotrexate for two or
more years. Fifteen of the patients had some
degree of fibrosis; but none had cirrhosis.
The experience with methotrexate in the

treatment of psoriasis raises the possibility that
it may be more toxic to liver cells in patients
with psoriasis than in those with rheumatoid
arthritis. 12 13 Weekly pulse therapy reduces the
risk of cirrhosis in patients with psoriasis14-16;
substantial risk still persists,'5 16 however, and
seems to increase rapidly after a cumulative
dose of 2-4 g of methotrexate. In one of these
studies the prevalence of cirrhosis was 25 6%
after five years, 16 though more recent evaluations
modify this conclusion. " The results of this
study and others suggest that cirrhosis is very
rare in patients with rheumatoid arthritis even
after five years of treatment.8 14 15 18-20

For example, Aponte and Petrelli reported
that none of the 20 patients who had received
4-7 g methotrexate over 10 or more years had
cirrhosis and only two had fibrosis.8 Weinstein
et al found fibrosis in six of 17 patients who had
received over 900 mg of methotrexate but did
not find cirrhosis in any.'9 Hoffmeister reviewed
67 biopsy specimens in 34 patients, 24 of whom
had received methotrexate for over three years.'8
None of the patients had cirrhosis, seven had
portal fibrosis, and 27 biopsy specimens were
normal.
None of the studies, including this one, has

shown a correlation of age, duration of treat-
ment, or cumulative dose with incidence or
severity of liver disease. This suggests that there
may be an underlying susceptibility to fibrosis
and may indicate a genetic predisposition to
liver disease. A previous study indicated that
cirrhosis was more common in patients with the
HLA-Al B8 antigen combination and supports
the concept of genetic susceptibility.2'
The lack of pretreatment biopsies precludes

any definitive conclusion about the effect of
methotrexate on liver histology in this popu-
lation. Patients with longstanding rheumatoid
arthritis are known to show histological change,
probably related to their rheumatoid arthritis.22
It seems from published studies and our pre-
liminary studies that grade II and III lesions are
common in rheumatoid arthritis and that
fibrosis is the only lesion unique to methotrexate
treatment.11 If indeed fibrosis is the unique
lesion the incidence of methotrexate induced
liver disease in this study is 29%.
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Previous studies have shown that standard
liver chemistries are not predictive pf metho-
trexate induced liver disease.7 23 Other non-
invasive liver studies, including galactose
tolerance tests,24 liver scans,25 and fasting bile
salt concentration measurements,26 have been
found to be too non-specific and insensitive to
be of value in predicting methotrexate induced
cirrhosis. Although there are trends in liver test
abnormalities, such as hypoalbuminaemia and
serial increases of transaminases or alkaline
phosphatase, which are more commonly
associated with fibrosis on biopsy, standard
liver function tests are not indicative of either
the presence or severity of liver disease in the
patients reported here. Until a more reliable
indicator of methotrexate induced liver disease
can be identified it is probably premature to
alter the recommendation that serial liver
biopsies be performed. For rheumatoid arthritis,
however, the first biopsy may not be needed
until after two years of treatment or a cumulative
dose of more than 1500 mg. Whether or not
serial liver biopsies will be needed beyond this
point has yet to be determined.

In summary, 15/52 (29%) of the patients in
this study had evidence of fibrosis, the only
lesion apparendy unique to methotrexate
therapy, after two or more years of low dose
pulse methotrexate for the treatment of rheuma-
toid arthritis. The fibrosis was mild and not
associated with cirrhosis. Liver function tests
were not predictive of histological abnormalities.

1 Williams H J, Wilikens R F, Samuelson Jr C 0, et al.
Comparison of low-dose oral pulse methotrexate and
placebo in the treatment of rheumatoid arthritis. Arthritis
Rheun 1985; 28: 721-30.

2 Weinblatt M E, Coblyn J S, Fox D A, et al. Efficacy of low-
dose methotrexate in rheumatoid arthritis. N Engi J
Med 1985; 312: 818-22.

3 Andersen P A, West S G, O'Dell J R, Via C S, Claypool R G,
Kotzin B L. Weekly pulse methotrexate in rheumatoid
arthritis. Clinical and immunologic effects in a randomized,
double-blind study. Ann Intern Med 1985; 103: 489-96.

4 Healey L A. The current status of methotrexate use in
rheumatic diseases. Bull Rheun Dis 1986; 36: 1-10.

5 Warin A P, Landelis J W, Lavene G M, Baker H. A
prospective study of the effects of weekly oral methotrexate
on liver biopsy. Br J Dermatol 1975; 93: 321-7.

6 Ashton R E, Millward-Sadler G H, White J E. Complications
in methotrexate treatment of psoriasis with particular
reference to liver fibrosis. J Invest Dermatol 1982; 79:
229-32.

7 Podurgiel B J, McGill D B, Ludwig J, Taylor W F, Muller
S A. Liver injury associated with methotrexate therapy
for psoriasis. Mayo Clin Proc 1973; 48: 787-92.

8 Aponte J, Petrelli M. Histopathologic findings in the liver of
rheumatoid arthritis patients treated with long term bolus
methotrexate. Arthritis Rheun 1988; 31: 1457-64.

9 Menghini G. One second biopsy of the liver: problems of its
application. N Engl J Med 1970; 283: 582-5.

10 Roenigk Jr H H, Bergfeld W F, St Jacques R, Owens F J,
HawkW A. Hepatotoxicity of methotrexate. Arch Dermatol
1971; 103: 250-61.

11 Tolman R G, Lee R G, Clegg D O, Willkens R F, Furst D E,
Kremer J E. Hepatic fibrosis is the only lesion characteristic
ofimethotrexate treatment in rheumatoid arthritis [Abstract].
Gastroenterology 1986; 90: 1776.

12 Reese L T, Grisham J W, Aach R D, Eilsen A Z. Effects of
methotrexate on the liver in psoriasis. J Invest Dermatol
1974; 62: 597-602.

13 Zachariae H, Grunne T H E, Sogaard H. Liver biopsy in
methotrexate treated psoriatics- a re-evaluation. Acta
Derm Venereol (Stockh) 1975; 55: 291-6.

14 Weinstein G D, Roenigk Jr H H, Mailbach M, et at.
Cooperative study, psoriasis-liver methotrexate interactions.
Arch Dermatol 1973; 108: 36-42.

15 Nyfors A. Liver biopsies from psoriatics related to metho-
trexate therapy. Findings in post methotrexate liver biopsies
from 160 psoriatics. Acta Pathologica, Microbiologica et
Immunologica Scandinavia. Section A, Pathology 1977; 85:
511-8.

16 Zachariae H, Kragbelle K, Sogaard H. Methotrexate-induced
liver cirrhosis. Studies including serial liver biopsies during
continued treatment. Br3j Dermatol 1980; 102: 407-12.

17 Lanse S B, Arnold G L, Gowans J D C, Kaplan M M. Low
incidence of hepatotoxicity associated with long-term, low-
dose oral methotrexate in treatment of refractory psoriasis,
psoriatic arthritis, and rheumatoid arthritis: an acceptable
risk/benefit ratio. Dig Dis Sci 1985; 30: 104-9.

18 Hoffmeister R T. Methotrexate therapy in rheumatoid
arthritis: 15 years experience. Am J Med 1983; 75: 69-73.

19 Weinstein A, Marlowe S, Korn J, Farouhar F. Low-dose
methotrexate treatment of rheumatoid arthritis. Long-term
observations. Am3J Med 1985; 79: 331-7.

20 Kremer J M, Lee R G, Tolman K G. Liver histology in
rheumatoid arthritis patients receiving long-term metho-
trexate therapy. A prospective study with baseline and
sequential biopsy samples. Arthritis Rheum 1989; 32: 121-7.

21 Zachariae H, Kragballe K, Thestrup-Pedersen K, Kiss-
meyer-Nielsen F. HLA antigens in methotrexate-induced
liver cirrhosis. Acta Derm Venereol (Stockh) 1980; 60:
165-6.

22 Rau R. The liverin rheumatoid arthritis. SymposiumHemstein,
Nov 1975. Stuttgart, NY: Schattauer, 1975.

23 Dahl M G, Gregory M M, Scheuer P J. Liver damage due to
methotrexate in patients with psoriasis. Br Med J 1971; i:
625-30.

24 Lenler-Petersen P, Sogaard H, Thestrup-Pedersen K,
Zachariae H. Galactose tolerance test and methotrexate-
induced liver fibrosis and cirrhosis in patients with psoriasis.
Acta Derm Venereol (Stockh) 1982; 62: 448-9.

25 Geronemus R G, Auerbach R, Tobias H. Liver biopsies
versus liver scans in methotrexate-treated patients with
psoriasis. Arch Dermatol 1982; 118: 649-51.

26 Lawrence C M, Strange R C, Summerly R, et al. Assessment
of liver function using fasting bile salt concentrations in
psoriasis prior to and during methotrexate therapy. Clin
Chim Acta 1983; 129: 341-51.

593

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.49.8.591 on 1 A
ugust 1990. D

ow
nloaded from

 

http://ard.bmj.com/

