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Methotrexate and liver toxicity: role of surveillance liver biopsy
Conflict between guidelines for rheumatologists and dermatologists

Methotrexate has been used successfully for the treatment
of psoriasis since 1951, and over the past decade its use
has increased significantly in the treatment of psoriatic
arthritis and rheumatoid arthritis. The potential for hepatic
toxicity remains a concern to physicians who are increas-
ingly using this drug.
The American Association of Dermatology has specific

guidelines for monitoring the hepatic toxicity of metho-
trexate in patients with psoriasis.' These recommend a
baseline liver biopsy at or near the beginning of metho-
tr-vataP tri-atmPfnt anti aft-r pinih cilmrilttiup ineQp of 1 . a

were no published data concerning the liver toxicity of
methotrexate in patients with rheumatoid arthritis, many
rheumatologists initially followed the dermatology guide-
lines and obtained biopsy specimens before treatment and
frequently thereafter. However, as the use of methotrexate
increased, it emerged that clinically serious liver disease
was less common in patients with rheumatoid arthritis than
in those with psoriasis. The pendulum has consequently
now swung to the other extreme, with rheumatologists
infrequently performing liver biopsy-a practice that is
further enforced by recently published guidelines from the
American College of Rheumatology:2 on the basis of
findings of a very low incidence of histological abnor-
malities in patients with rheumatoid arthritis who are
taking methotrexate, surveillance liver biopsying is not
recommended (table 2). However, patients with a prior
excessive alcohol consumption, persistently increased ab-

Table 1 Methotrexate in psoriasis: revised guidelines

A. Premethotrexate evaluation
1. Urine analysis
2. Blood urea nitrogen or serum creatinine determination
3. Creatinine clearance determination
4. Serum AST, ALT, alkaline phosphatase, bilirubin, and albumin

determinations
5. Those at high risk for AIDS, an HIV antibody determination.
6. If long term methotrexate treatment is anticipated, initial

(premethotrexate) liver biopsying should be performed.
B. Continuing laboratory studies

1. Intervals of 1-4 weeks:
Complete blood cell count with differential and platelet count

2. Intervals of 3-4 months:
a. Urine analysis
b. Blood urea nitrogen or serum creatinine determination
c. ALT, AST, alkaline phosphatase, and serum albumin
determinations

C. More frequent monitoring, which may be useful in the following
circumstances:
1. During initial treatment
2. When changing dose
3. During episodes of increased risk of increased blood concentrations of

methotrexate (dehydration, impaired renal function)
D. A liver biopsy is recommended after a cumulative methotrexate dose of

approximately 1-5 g and thereafter at 10-1-5 g intervals.

normal baseline concentrations of serum aspartate amino-
transferase (AST), or those with chronic hepatitis B and
C infection should be considered for pretreatment liver
biopsying. In contrast with the recommendations of the
dermatology guidelines, liver biopsying in patients with
rheumatoid arthritis during treatment with methotrexate is
recommended only if, in a 12 month period, five of the
nine determinations of AST are abnormal (six of 12 if
monitoring is monthly), or if there is a decrease in serum
albumin below the normal range in patients with well
rnntrnlip rhplimntrnit nrthririk Tnwuvpr uinlike nntientQ

patients with psoriasis who are taking this drug have been
reported to show a lack of correlation between liver
function abnormalities and liver histology,2" therefore liver
biopsy is recommended after each cumulative dose of
1-1 5 g of methotrexate in patients with psoriasis.
The exact cause of the differences in the liver toxicity

of methotrexate in patients with rheumatoid arthritis and
in those with psoriasis is unknown. However, heavy alcohol
consumption and cumulative dose of methotrexate
perhaps play a major part.5 Although there are no com-
parative studies of patients with rheumatoid arthritis and
those with psoriasis regarding alcohol intake, there is a well
established link between psoriasis and high alcohol intake.6
This may explain the observation of increased abnormality
of liver histology in patients with psoriasis compared with
those with rheumatoid arthritis before commencing
methotrexate.5 Other reported risk factors include obesity,

Table 2 Recommendations for monitoring hepatic toxicity in patients
with rheumatoid arthritis (RA) receiving methotrexate

A. Baseline
1. Tests for all patients

a. Liver blood tests (aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase, albumin, bilirubin),
hepatitis B and C serological studies.
b. Other standard tests, including complete cell count and serum
creatinine.

2. Pretreatment liver biopsy (Menghini suction-type needle) only for
patients with:

a. Prior excessive alcohol consumption
b. Persistently abnormal baseline AST values
c. Chronic hepatitis B or C infection.

B. Monitor AST, ALT, albumin at 4-8 week intervals
C. Perform liver biopsy if:

1. Five of nine determinations ofAST within a given 12 month interval (six
of 12 if tests are performed monthly) are abnormal (defined as an
increase above the upper limit of normal)

2. There is a decrease in serum albumin below the normal range (in the
setting of well controlled RA)

D. If results of liver biopsy are:
3. Roenigk grade I, II, or IIA, resume methotrexate and monitor as in B,

C1, and C2 above.
4. Roenigk grade HIB or IV, discontinue methotrexate

E. Discontinue methotrexate in patients with persistent liver test
abnormalities, as defined in C I and C2 above, or who refuse liver biopsy
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diabetes mellitus, congestive cardiac failure, and Felty's
syndrome.7 8 Other factors such as disease per se, HLA
status, and drug interaction may play an important part in
causing methotrexate toxicity. It is surprising that liver
toxicity is not more common in patients with rheumatoid
arthritis, as most also take non-steroidal anti-inflammatory
drugs, which increase the toxic effects of methotrexate.
Whether prior psoralen ultraviolet A (PUVA) or retinoid
treatment for psoriasis might contribute to methotrexate
toxicity is not yet known.
There are a number of differences between patients with

psoriasis only and those with psoriatic arthritis. Whilst it
is possible to have severe skin involvement and no joint
disease, it is rare to have severe joint disease without any
skin disease, and generally there is a relationship between
the severity of skin disease and the frequency of joint
disease. Psoriatic arthritis is reported to be more
commonly associated with pustular and erythrodermic
psoriasis.9 There is convincing evidence of genetic (HLA)
differences between Dsoriasis and Dsoriatic arthritis.'0 Hizh

but whether there are differences in the amounts of alcohol
consumed by patients with psoriasis compared with those
with psoriatic arthritis is not known. There are significant
differences between patients with psoriasis and those with
psoriatic arthritis, but from the published studies it is
difficult to assess whether the two categories of patients
have the same frequency of liver histology abnormalities
before and during methotrexate treatment. Most of the
studies assessing the hepatic toxicity of methotrexate in
patients with psoriasis have not given details of the
frequency of psoriatic arthritis in their patients." Further-
more, different studies have used different methods for
grading liver biopsy findings in patients receiving metho-
trexate, and it is difficult to compare findings between the
studies.2 From the published studies it is therefore difficult
in general to ascertain whether there is any significant
difference between patients with psoriasis and those with
psoriatic arthritis with regard to the hepatic toxicity of
methotrexate (table 3). There is a need for further studies
to answer these questions.
While liver biopsying is generally a safe procedure, it can

lead to serious complications such as subcapsular haemor-
rhage, intraperitoneal bleeding, gallbladder perforation,
bile peritonitis, and pneumothorax. The overall risk
associated with liver biopsying is approximately 1-5 in
1000 procedures and the mortality varies from 0% to
0-12%, with an average of O-03%.2 There are no published
British data on the cost of the procedure, but in the US

Table 3 Reportedfindings of liver histology studies during methotrexate
treatment in patients with psoriatic arthritis, psoriasis, and rheumatoid
arthritis (RA)

Source No ofpatients Disease group Advanced changes*
(No ofpatients)

Espinoza et al' 40 Psoriatic arthritis 1
Themido et al 12 30 Psoriasis 3
Zachariae et al " 183 Psoriasis 19
Rademaker et al 14 40 Psoriasis 0
Nyfors'5 160 Psoriasis 14
Dooren-Greebe et al4 55 Psoriasis 3
Hoffmeister'6 34 RA 0
Boh et al'7 21 RA 0
Weinblattetal'8 17 RA 0
Willkens et al9 52 RA 0
Shergy et al 210 RA 0
Brick et al" 69 RA 1
Kremer et al' 27 RA 0
Aponte et al22 21 RA 2
Rauxet al23 40 RA 1
Toliman et al24 82 RA 1
Phillips etal8 45 RA 3
Sawitzke et al25 38 RA 0

*Biopsy specimen graded according to the classification described by Roenigk
et al

the cost of uncomplicated liver biopsy ranges from $942
to $1500;2 this is substantially increased if there are any
associated complications. Regular monitoring of patients
taking methotrexate by liver biopsying can therefore lead
to serious complications with significant cost implications.
The use of methotrexate in the treatment of psoriatic

arthritis is increasing. Psoriatic arthritis develops in up to
5-7% of patients with psoriasis. If they are referred to a
rheumatologist, their treatment is usually commenced with
sulphasalazine. If response to treatment is inadequate,
methotrexate is the drug of choice. Because of the paucity
of data regarding the liver toxicity of methotrexate in
patients with psoriatic arthritis, many rheumatologists have
adopted the same guidelines for monitoring liver toxicity
in these patients as are used for the patients with
rheumatoid arthritis taking methotrexate. As patients with
severe psoriasis and arthritis are usually jointly managed
by dermatologist and rheumatologist, the conflicting
guidelines from the two specialties can create difficulties
in their management. Therefore. iuntil fiirther informntinn

very closely in patients with psoriatic arthritis who are
taking methotrexate. I would suggest pretreatment liver
biopsying in patients with psoriatic arthritis if they have
persistently abnormal baseline AST values, prior excessive
alcohol consumption, or chronic hepatitis B or C
infection.
Department ofRheumatology, District General Hospital, W HASSAN
Sunderland SR4 7TP, United Kingdom
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Problems with pain-is the messenger to blame?

The nature and definition of pain has troubled mankind
since the earliest times. To the ancient Greeks, pleasure
and pain were closely linked 'passions of the soul', such
that the absence of one led inevitably to the other, and vice
versa. Two thousand years later, pain remains one of the
great challenges facing modem rheumatology. Recent
definitions, such as that adopted by the International
Association for the Study of Pain,' have attempted to
encompass the multidimensional character of pain by
emphasising that it is not simply a sensory experience, but
that it has important emotional and motivational
components as well.
The subjective and private nature of pain means that it

is often difficult to describe. Nevertheless, it is essential
that the physician obtains a clear description in order to
facilitate both diagnosis and assessment of response to
treatment. Latterly, a number of techniques have been
developed that evaluate pain indirectly using self rating
scales, behavioural observational scales, and assessment of
physiological responses.2 Verbal and numeric pain rating
craba1e rhararti-riezc-l hu thi- uieiial ann1nmli eral.p niiantifu

other components. More descriptive scales, such as the
McGill pain questionnaire, attempt to quantify these other
components and have been used widely to study the effects
of various methods of pain management. In clinical
practice, however, the use of these instruments has proved
less helpful, and the practitioner remains heavily
dependent on a good clinical history.

In many patients the origins of musculoskeletal pain are
confusing, but experimental studies are now providing
valuable insights into the mechanisms by which symptoms
may arise. At least in part, the varied range of symptoms
can be explained by the often complex relationship
between the nervous system and the underlying disease. It
is now appreciated that pain depends not only on tissue
injury, if any, but also on functional changes within the
nervous system.3 4 Neural pathways are inherently plastic
and can be extensively modified according to different
conditions. The extent of these changes may well vary
between individuals, and in some circumstances persist
long after the initiating stimulus has resolved.
A key aspect of neurogenic plasticity involves changes to

the sensitivity of individual neurones at both peripheral
and central levels. Within the joint, injury or inflammation
inevitably produce sensitisation and subsequent activation
of articular sensory receptors. Different mediators released
either by inflammatory cells or from sympathetic nerve
terminals produce varying effects on these receptors.5 In
many if not all arthropathies, the pattern of sensitisation
and activation in the periphery is likely to be of pivotal
importance in determining the character and magnitude of
articular symptoms. It is particularly significant that large
numbers of articular nerve fibres are non-responsive under
normal conditions and only react following inflammation.6
Although direct proof is lacking, this may underly the use
related or so called 'incident' pain that is experienced only
on joint movement and is not present at rest. It is difficult

to treat, as titration of a dose of drug adequate to provide
analgesia during joint movement may result in
unacceptable toxicity during pain free periods.

Sustained or repetitive activation of peripheral sensory
nerves produces substantial changes to the function and
activity of central neurogenic pathways.4 Once these
changes are established, sensory processing is substantially
modified and may result in new sensory modalities such
as allodynia, whereby normally innocuous stimuli are
perceived as being painful.7 Changes within central
pathways may also be responsible for decreased pain
thresholds over apparently normal tissues (secondary
hyperalgesia) and for referred pain syndromes. A history
of altered and often bizzare symptoms, increased numbers
of muscle tender points, or the presence of trigger points
may all indicate the presence of central hyperexcitability.
At the spinal level, the importance ofN-methyl-D-aspartate
(NMDA) and neurokinin receptors in the genesis of these
changes is now appreciated.8 Specific targetting of these
receptors represents a novel analgesic approach that is
('111rPfltllr rpraiprinn mvl'h qatitrnt 9 ,Arnfro"nc ,iciA
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inappropriate use continue to limit the use of opioids in
musculoskeletal practice.'0

This edition of the Annals marks the start of a new series
devoted to musculoskeletal pain. The first articles in the
series review the pathophysiology of peripheral and central
mechanisms and attempt to bridge the relatively wide gulf
that still exists between experimental findings and clinical
observations. The interplay between the environment,
personality, and pain perception is then explored, as is the
difficult issue of chronic musculoskeletal pain syndromes.
The series concludes with an assessment of the suitability
of specialised pain clinic techniques for use in more general
situations, and the likely impact of novel therapies on
treatment of musculoskeletal pain in the future.

St Bartholomew's and Royal London Hospital
School ofMedicine,
London El 2AD,
United Kingdom
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