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LIVER BIOPSY IN METHOTREXATE-TREATED PSORfATlCS-A RE-EVALUTION 
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Absrrau. Two-hundred and eigh1y-si, !iver biopsies were 
performcd in 139 psoriatics on treatment or considered for 
1rea1men1 -.i1h me1ho1re,a1e. In 56 psoriatics included in 
this study both pre- and post-methotrexate biopsics \\ere 
performed, the average me1ho1rexa1e Close being 9J6 mg. 
None of 1he dala showcd statis1ically significant diffcrcnces 
between pre- and post-methotrexatc biopsies. \\ith thc cx­
ception or an increase in fatty infiltration. found "hcn com­
paring all pre-methotrcxatc biopsics with the total number 
o( la1es1 pos1-me1ho1rcxatc samplcs. 

As expcctcd. alcohol sccmcd to be signiricantly associated 
with li,cr fibrosis in prc-methotrexate biopsies. An earlier 
intake or potassium arsenite ma) be an important factor in 
some patients. although potassium arscnitc alone has not 
bccn provcd to be the cause of Jiver damage among psoria­
tics includcd in this study. Whilc only I of 22 psoriatics with 
a total normal biopsy had been on arscnite, 6 or 18 of the 
same group of psoriatic� "ho had fibros is bad been on this 
drug earher. 

Allhough no sta1b1ically significant differences rclated to 
ribrosis and cirrhosis could be dcmon�tra1ed betwcen the 
various groups of psoriatics it should be noted that in lhree 
cases li,cr cirrhosis did appear in a biopsy from a metho­
trexate-treatcd psoriatic who had no signs of fibrosis or 
cirrhosis in a pre-methotrcxatc biopsy. This incidencc is Jo\\ 

in rcla1ion 10 the total number of patients treated. The rcla­
tively low incidence of cirrhosis found in the present study, 
as in carlicr studies b> our group is bclieved 10 be duc to 
thc use of an intermittent dosage schedulc. The study �ho" ed 
that early fibrosis and cirrhosis seem to appear, with very 
minor abnormalities in laboratory rcsults. This finding in­
dicates 1hc necessity of performing liver biopsies in thc con­
trol of psoriatics on long-term methotre,ate therapy. 

The difrcrence between biopsies from psoriatics and Ji,er 
biopsies from control patients may indicatc that sc,crity of 
discasc may be a complicaling factor in thc pathogcncsis of 
the liver damage. 
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We have previously published results on livcr biop­

sies in psoriatics (I 0, 11, 12); these studies were per­

formed together with various co-workers during the 

period 1968 to 1972. The purpose of tbis paper is 

to report the results of a follow-up on liver biopsies 

from some of the same patients after further treat­

ment with methotrexate. The study includes thc 

latcst data, togcthcr with results of earlicr biopsics. 

MATERIAL A D METHOO 

Our inves1igations were carricd out on 286 biopsies from 
139 patients wilh scverc psoriasis treated with or considered 
for trcatmcnt "ith methotrexatc. Moreover thc study in­
cludes alread) publoshcd data (11) of control biopsies from 
18 patients with J>arl.inson·s disease considcrcd for treatment 
with I-dopa and 42 biopsics iakcn from 6 to 58 hours after 
sudden death due to cardiac failure or traffic accidcnts. A 
number of the psoriatics had previously clscwherc received 
potassium arsenite for their discase. from 6 months to 48 
years earlier. 

The material includes pre- and latest post-methotrexat� 
biopsies from 56 psoriatics who had reccived an averagc 
mc1hotrexate dose of 963 mg, together with scrial biopsics 
from 27 patients who had undcrgone from 3 10 8 biopsics 
\\ith an a,erage intcrrnl of onc )ear. 

All patients "crc a:skcd to supply informulion upon lhcir 

alcohol consumption. Gcncrally spcaking, patients with 
heavy alcohol consumption wcrc not considcred as candi­
dates for methotrexate lreatment. However, 11 patients "ith 
a dail> alcohol intal.e or more than four drmks per day are 

includcd in the study. Due to the results of our examination, 
onc of these patients did not receive methotrexate. The re­
maining patients could not be controlled on lopical treat­
mcnt and, at least for a lime, received thc drug. All, how­
e,cr, agreed upon rcducing their alcohol intakc. 

Methotrexate \\as originally administcred intramuscularly 
in wcekly doses of JO to 50 mg, occasionally with shorter 
or longer intervals. From l 971 most patients havc been on 
a divided-dose intermittent oral dosage schedule 0\'er a 
36 hour period (9). 

Besides !iver b1opsies all patients have had blood controls 
at intervals or 1 4 wceks. The laboratory determinations for 
evaluating Jivcr damage were serum glutamic pyruvic trans­
aminase (SG PT), alkaline phosphatases (AP) and until 1973 
bromsulpbthalein retention (BSP). 

All biopsies, including control post-mortem biopsies, were 
obtained by the Menghini technique (7) using a 70 1.9 mm 
nccdle. Scctions were cut 5 pm thin and stained with haema-
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Table J. Compariso11 oj /iver biopsies from psorialics 011 or considered for treatment with me1ho1rexate with 

control biopsies 

Average grading 
Average 

Peri- Per cent duration Average 
Nuclear portal with of MTX- total 

No. or Stea- varia- inflam- Focal Cirrhosis normal treatmenl MTX-dose 
Patients tosis bility mation necrosis f'ibrosis (11) biopsy (years) (mg) 

Pre-MTX 95 1.64 1.91 1.24 1.34 
±0.08 ➔ 0.08 ±0,05 ±0,05 

Post-MTX 96 2.04 1.98 1.35 1.53 
±0.09 +0.09 _±0.06 ±0.06 

Controls 60 1.33 1.50 1.12 1.21 
±0.09 0.08 ±0.05 ±0.06 

toxylin-eosin and van Gieson. Fatty infillration, pcriportal 
inflammation, nuclear variability, focal necrosis, cholcstasis, 
fibrosis and cirrhosis wcre estimared. Except for cirrhosis, 
each histological abnormality was graded as I (not present). 
2 (slight), 3 (moderate), or 4 (sc,crc). Cirrhosis "as inter­
preted as either present or absent. 

RESULTS 

Data on biopsies prior to treatment are shown in 

Tables J and JJ. Tablc I includes all pre-metho­

trexate biopsies together with the la test findings from 

all patients who had a post-methotrexate biopsy. 

Although there is a trend towards an iocrease in 

fibrosis and cirrhosis, only fatty infiliration was 

found to be significantly increased (P <0.05) when 
comparing pre- with post-methotrexate biopsies. As 

in our previous studies there was a significant dif­

ference (P <0.05) between !iver biopsies from psoria­

tics and control biopsics. Whilc 33.3 % of the con­

trols had a completely normal biopsy, only 15.7% 

of pre-methotrexate and J 1.4 ° o of post-methotrexate 

psoriasis biopsies wcre normal. The difference be-

1.08 15.7 
iO.oJ (11 I 5) 

1.23 6 I 1.4 2.16 I 164 
0.05 (n- I I) ::0.16 ::98.8 

1.12 2 33.3 
J.0.04 (n 20) 

twcen percentages of normal pre- and post-metho­

trexate biopsies was not statistically significant. 

When comparing biopsies from patients who had 

both a prc-methotrexate and at Ieast one post­

methotrexate biopsy (Table Il) it should be noted 

that while only one patient had signs of cirrhosis in 

the pre-methotrexate group, 4 patients showcd 

cirrhosis in pos1-metbotrexa1e biopsies. Although 

not statistically significant, this finding is important. 

The data as a whole show a tendency towards in­

creased !iver pathology, but the differencc between 

the groups of biopsies is at present not statistically 

significant. 

The results of the serial biopsies appear in Table 

JIL The parameters shown are fatty infiltration, 
focal necrosis, fibrosis and cirrhosis. In general, 

these biopsies showed li11le evidencc of significant 

or progressive structural hcpatic damage. Only in 

3 of these patients did a cirrhosis appcar in the 

latest biopsy which was not found in their first 

biopsy. Tn 3 patients the finding of cirrhosis led to 

a change of therapy. One (patient no. 51) was a 

Table 11. Compariso11 oj lirer biopsies from psoriatics prior to methotrexale treatme11t 11·ith biopsies taken 
from the same patients during treatmem 

Average grading 
Avcrage 

Peri- Per cent duration A,crage 
Nuclear portal "ith of MTX total 

o. of Stea- varia• inflam- Focal Cirrhosis normal treatment "1TX-dose 
patients tosis bolit) mation nccro�is Fibrosis (11) biopsy (years) (mg) 

Pre-MTX 56 1.70 1.98 1.23 1.36 J.09 14.2 
0.10 j_0.10 -0.06 .L0.07 0.05 (n-8) 

Post-MTX 56 2.00 1.98 1.39 1.54 1.27 4 7.1 1.41 963 
=0.11 ±0,10 "t'0.08 ±0,07 0,07 (11-4) -r0.09 ±82.4 
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Table HI. Results of serial !iver biopsies in 27 methotrexate-treated psoriatics 

The pathological findings are graded I lo 4 (grade 1 is no pathological change). The average interval between each biopsy 
is approximately one year 

Cum-
Fatty infiltration biopsy no. Focal necrosis biopsy no. Fibros is biopsy no. mulative 

Patient 
no. Sex Agea 2 3 4 

14 0 21 I 2 I I 

3 0 66 3 2 3 3 
5 Q 51 2 2 3 3 

23b <S 30 1 I I 
5 I Q 19 1 I I I 

I Q 65 2 2 2 2 
28 0 40 1 I I 2 
37 0 55 3 3 3 4 
48 rJ 65 3 3 3 3 
55 Q 76 4 4 4 4 
56 Q 60 2 2 2 2 
71 Q 33 2 3 4 3 
88 <S 60 3 2 3 3 

118 rJ 54 4 3 3 3 
7 Q 46 2 2 2 

15 0 27 I 1 1 
33 0 63 3 3 3 
43 <S 10 2 2 2 
46 0 60 2 I I 
47 <S 55 2 I 3 
57 <S 62 1 2 2 
5gb <S 57 2 3 3 
60 0 52 2 2 3 
62 0 53 1 1 
63

b 
0 37 I I 

72b 0 62 2 2 
78b 'i1 54 2 2 

l 19 Q 57 3 3 

a Agc at first biopsy. 
0 Previous arsenite potassium treatment.
c Cirrhosis. 

5 6 7 8 2 

I I 2 2 
3 3 2 2 
3 2 1 

2 1 I 
3 I I 

1 I 
1 I 
I 1 
2 2 

2 I 
2 2 
I I 
I I 
2 2 
2 I 
I I 
2 

I I 
2 3 
I 2 
1 1 
1 I 
l I
2 I 
1 1 

2 
2 

19-year-old gir! with a universal severely infiltrated

psoriasis. Treatment was changed to hydroxyurea.

In the remaining patients with cirrhosis the dosage 

was reduced to a minimum. It should be noted that 

Table IV. Findings in the /atest post-metlwtrexate 

biopsy showing cirrhosis 

The figures are gradcd l to 4 

Peri-
Nuclear portal Focal 

Patient varia- in flarn- necro- Fibro-
no. Steatosis bility mation sis sis 

3 3 4 I 2 3 
47 3 3 2 2 2 
48 3 2 I 2 2 
51 3 3 3 3 2 
88 3 4 I 2 3 

118 3 4 3 3 3 

dose 
3 4 5 6 7 8 2 3 4 5 6 7 8 (mg) 

2 I 2 I I I I 6 420 
2 I 2 2 2 3c 

3
c 3 955 

1 2 1 I 1 2 180 
2 I 1 I 4 750 

2 2 3 I 2c 3 600 

I 2 I I I I 015 
1 I I l 1 2 155 
I 2 1 I 2 I 275 
2 2 2c 2c 2 970 
2 2 1 1 I 2 035 
2 2 I I 2 I I 300 
2 2 1 1 2 I 1 750 
2 2 3c I zc 3

c I 440 
3 3 2c 2c 3c 3C 790 
1 I 1 1 I 300 
I I 1 I 1 140 
I I I I I 750 
1 1 1 2 I 230 
I l I I 1 400 
2 I 2c 2c I 360 
2 2 1 I 1 510 
2 I 1 I 2 600 
1 I I I 2 160 
I l I I 520 
I I I 780 
2 I I I 010 
3 I 2 I 090 
2 I I 580 

in most cases of cirrhosis there were relatively few 

signs of pronounced active inflammation (Table IV). 

The serial biopsies as a whole showed no (or almost 

no) changes in relation to nuclear variability and 

periportal inflammation. 

Tables V and Yl show !iver pathology in relation 

to alcohol consumption. The pattern of alcohol con­

sumption does not differ from alcohol intake in 

non-psoriatics (6). In pre-methotrexate biopsies, 

fibrosis was significantly increased in patients with 

the highest alcohol intake (P <0.05). Following 

methotrexate, this difference disappeared. 

Table VII shows a trend towards a worsening 

!iver pathology when patients had been treated with

both methotrexate and arsenite. While only one
(5 %) of the 22 psoriatics in this group with a normal

biopsy had been on potassium arsenite, 6 of 18 (33 %)

of the same group who had fibrosis had been on this
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Tablc V. Pre-methotrexate biopsy /i11di11gs i11 relation ro alcol,o/ com,11mprio11

Av�ragc gracling 

Drinks No. of '-uclear 

per clay patients Steatosis variability 

< I 78 1.55 1.88 
=0.08 0.08 

1-3 9 1.89 1.67 
=o.:.o 0.23 

4 8 2.25 2.38 
±0.11 + 0.38 

Periportal f"ocal 
inflammation necrosis 

1.21 1.28 
=0.05 0.05 

J.22 1.44 
=0.15 0.18 

1.61 1.75 
-'-0.26 0.25 

Fibrosis 

1.02 
::0.03 

1.22 

:'::0.15 

I.SO 

::0.19 

Cirrhosis 

(11) 

0 

0 

Table VI. Post-merhorrexate biop.1y/i11di11gs i11 relation to alcohof co11s11mptio11 

Avcrage grading 
Drinks per 
da> prior to No. of Nuclcur 
methotrC\UtC patients Stcatosis variabilit> 

< I 76 2.00 1.97 
+0.10 =0.09 

1-3 10 1.90 I. 70

0.28 0.30 

4 10 2.70 2.40 

0.26 -0.14 

Table VI I. Fi11di11gs i11 ane11ite-treated psoriarics 

All biop,ics Normal biopsies 

Prc-MTX 
Il 95 28/95 29 ''o :1128 11 °u 

Post-MTX 
Il 96 22 96 .:?3 ·�· 121 5". 
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Periportal Focal Cirrhosis 
inflammation necrosis Fibros is (11) 

U7 1.57 1.28 6 
0.07 ::'::0.06 ±0.06 

I :?O 1.10 1.00 0 
0.13 =0.10 -t-0.00 

1.60 1.70 J.20 0 
-t 0.22 0.21 0.1' 

Biop,,c, "1th Biopsies .-11h 

fihrosi, 

l/7=14 ° .. 

6 18 33 .... 

cirrhosis 

1/1 = )00" .. 

2 6 33
°

,, 

Fig. I. Li,cr biops> \\ith acthe cirrhosis. 

collagenous ribres. moderatel> dc�trored li,er 

cell parench> ma and sleatosis. otc the 

lymphoc) 1ic infiltra1io11s. 



Table VllJ. Laboratory findings i11 methotrexate­

treated psoriatics with /iver cirrhosis 

Patient SGPTa AP0 

110. units units 

3 8.0 5.4 
47 3.0 5.7 
48 8.0 5.0 

51 8.0 4.6 
88 9.0 4.0 

118 9.0 5.9 

a Normal values -S: 30 units. 
b Normal values 0-10 units. 

BSP 
( �.) 

4.0 
4.0 
4.0 
4.0 
3.0 

13.7 

drug earlier. Although none of these findings are 

statistically significant they should be noted as well 

as the fact that the one pre-methotrexate biopsy 

with cirrhosis was from a patient treated with po­

tassium arscnite. The same concerned another pa­
tient who developed cirrhosis <luring methotrexate 

treatment (Fig. I). It should also be noted that one 

patient previously treated with potassium arsenite 
showed signs of multifocal liver cancer (11). 

The relation between laboratory results in pa­

tients with cirrhosis can be seen in Table Vil l. This 

Table indicates that cirrhosis can appear with no or 

very small abnormalities in laboratory results. 

None of the liver biopsies showed signs of chol­

estasis 

DISCUSSLON 

The high incidence of pathological liver biopsies in 
psoriatics is in agreement with previous repons in 
the literature (2, 5) as well as with our own earlier 
data ( I 0, 11, 12). Although most changes were of 

a mild nature, in contrast to our earlier findings, 

cirrhosis and fibrosis now appeared in a number of 

biopsies. 

With thc exception of an increase in fatty infiltra­

tions the differences between the pre- and post­
methotrexate biopsies were not statistically signifi­

cant, but it should be noted that fibrosis and cir­

rbosis were found in patients who had none of these 

signs in their pre-methotrexate biopsies. The per­
centage is still very small in relation to the great 

number of psoriatics treated, and it is by no means 
comparable to the data reported elsewhere ( 1, 4). 

This is probably due lo the fact that all patients 

had been on an intermittent dosage schedule, which 
seems less toxic to the !iver (8). 

A history of increasing alcohol consumption cor-
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related significantly with liver fibrosis in pre­

methotrexate biopsies, but not in post-methotrexate 

samples, where other factors seem to influence the 

data. 

Previous treatment with potassium arsenite may 
be another factor ha ving an influence on the hepatic 

status (3). As in our earlier studies on psoriatics, 

these new data do not prove that !iver pathology in 

general could be attributed to this drug, but the high 

percentage of previously arsenite-treated patients 

among methotrexate-treated psoriatics with fibrosis 

should be noted. 

Our data should further stimulatc the use of !iver 

biopsy in the control of psoriatics treated with 

methotrexate. Liver function tests alone seem not 

to be reliable indicators of early hepatic fibrosis or 

cirrhosis. We recommend a biopsy with approxi­

mately one year's interval bctween the first two or 

three biopsies. Later the intervals may well be in­

creased in accordance with the age of the patient and 

the findings in earlier biopsies. With an intermittent 
dosage schedule, liver damage in the form of fibrosis 

or cirrhosis seems to appear at a slower rate than 

wi:h a daily orally administered dosage schedule. 

We propose that the differences between biopsies 

from psoriatics and !iver biopsies from control pa­

tients make it likely that the severity of psoriasis 

itself may be an additional complicating factor in 

the pathogenesis of liver damage among metho­
trexate-treated patients. 
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