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Takayasu’s Arteritis Remits With Minocycline

BY BRUCE JANCIN

Denver Bureau

VANCOUVER — Minocycline may pro-
vide an effective alternative to conven-
tional treatments for active Takayasu’s ar-
teritis, Akifumi Matsuyama, M.D.,
reported at a meeting sponsored by the In-
ternational Academy of Cardiology.
While glucocorticoids have long been
viewed as first-line therapy in Takayasu’s
arteritis, roughly half of treated patients

don’t respond adequately and require ad-
ditional immunosuppressive therapy. And
a significant fraction of patients experience
disease progression despite such therapy.

The presumed mechanism of minocy-
cline’s benefit is independent of the drug’s
antimicrobial effect. Rather, the benefit
hinges upon the matrix metalloproteinase-
inhibiting action of the tetracyclines, ex-
plained Dr. Matsuyama of Osaka Univer-
sity Hospital (Japan).

He reported on 11 patients with active

Takayasu’s arteritis despite long treatment
with systemic corticosteroids who were
placed on oral minocycline at 100 mg
b.i.d. for 3 months. Their steroid dosing
remained unchanged.

Nine of the 11 patients went into re-
mission according to American College of
Rheumatology criteria. Their National In-
stitutes of Health disease activity score
dropped from a baseline mean of 2.8 t0 0.7.
Their erythrocyte sedimentation rate went
from 50 to 35 mm/hr. Mean C-reactive
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WARNINGS
METHOTREXATE SHOULD BE USED ONLY BY PHYSICIANS WHOSE KNOWLEDGE AND EXPERIENCE INCLUDE THE USE OF ANTIMETABOLITE
THERAPY BECAUSE OF THE POSSIBILITY OF SERIOUS TOXIC REACTIONS (WHICH CAN BE FATAL):

METHOTREXATE SHOULD BE USED ONLY IN LIFE THREATENING NEOPLASTIC DISEASES, OR IN PATIENTS WITH PSORIASIS OR RHEUMA-
T0ID ARTHRITIS WITH SEVERE, RECALCITRANT, DISABLING DISEASE WHICH IS NOT ADEQUATELY RESPONSIVE TO OTHER FORMS OF THERA-

PY.
RIE%%?TPSAVE BEEN REPORTED WITH THE USE OF METHOTREXATE IN THE TREATMENT OF MALIGNANCY, PSORIASIS, AND RHEUMATOID

PATIENTS SHOULD BE CLOSELY MONITORED FOR BONE MARROW, LIVER, LUNG AND KIDNEY TOXICITIES. (See PHE[?I\UTI(INS.L1
WE‘IEI\WII‘? SHOULD BE INFORMIED BY THEIR PHYSICIAN OF THE RISKS INVOLVED AND BE UNDER A PHYSICIAN'S CARE THROUGHOUT

. Methotrexate has been reported to cause fetal death and/or congenital anomalies. Therefore, it is not recommended for women of childbearing
otential unless there is clear medical evidence that the benefts can be exgested o outweigh the considered risks. Pregnant women with pso-

fasis or rheumatoid arthritis should not receive methotrexate. (Se¢ CONTRAINDICATIONS, ) )

2. elimination is reduced in patients with impaired renal function, ascites, or pleural effusions. Such patients require especially care-

ul monitoring for toxicity, and reqmre dose reduction or, in some cases, discontinuation of methotrexate administration. )

3. Unex ‘Severe (sometimes fatal) bone mar‘rnw‘supdpressmn. aplastic anemia, and gastrointestinal toxicity have been reAJorted with con-
comitant administration of methotrexate (usually in high'dosage) along with some non-steraidal anti-inflammatory drugs (NSAIDs). (See PRE-

CAUTIONS, Drug Interations) ) ‘

Methotrexate causes hepatotoxicity, fibrosis and cirrhosis, but generaly only after Jgrq\onged USE. Acutelﬁ, liver enzyme elevations are frequently

seen. These are usually transient and asymptomatic, and also do not appear preaictive of suhseciuem iepatic disease, Liver biopsy after sus-

tained use often shows histologic changes, and fibrosis and cirthosis have been reported; these latter lesions maf/ not be preceded by symp-

toms or abnormal liver function tests in the psoriasis Fcpulalum‘ For this reason, periodic liver biopsies are usually recommended for psoriat-

ic Eements wiho are under long-term treatment. Persistent abnormalites in liver function tests may precede appearance of fibrosis or cirrhosis

in the rheumatoid arthritis population. (See PRECAUTIONS, Organ System Toxicity, Hepatic.

.
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Pregnancy
Pso?i.asis !nd theumatoid arthritis: Methotrexate is in Pregnancy Category X. Se CONTRAINDICATIONS

Nursuﬁ!h others

See CONTRAINDICATIONS.

Pediatric Use o ) ) ) ‘ o o
Safety and effectiveness in pediatric patients have been established only in cancer chemotherapy and in polyarticular-course juvenile rheumatoid artri-

s,
Published clinical studies evaluating the use of methotrexate in children and adolescents ge [fatients 2 t0 16 years of eg with JRA demonstrated safe-
TTYRE\OTWNmm“Mhat abserved in adults with theumatoid artris. (See CLINICAL PHARMACOLOGY, ADVERSE REACTIONS and DOSAGE AND ADMINIS-

eriatric Use
Clinical studies of methotrexate did not include sufficient numbers of subjects age 65 and over to determine whether they respond diferently from younger
subjects. [n ?eneral, dose selection for an elderly patient should be cautious reﬂectmg the greater frequency of decreased hepatic and'renal function,
decreased folate stores, concomitant disease or other drug therapy (ie, that interfere with renal function, metfitrexate or folate metabolism) in this pop-
ulaton (See PRECAUTIONS, Drug Interactians). Since deciin i renal function may be assocated with increases in adverse events and serum creatning
measurements may over estimate renal function in the elderly, more accurate methods (e, creating clearance) should be considered. Serum methotrexate
levels may also be helpful. Elderly patients should be c\ose\r manitored for early signs of hepatic, bone marrow and renal toxicity. In chronic use situa-
jons, certain toxicities may be reduced by folate Supplementation. Post-markelm&expenence suggests that the occurence of bong marrow suppression,
hromhgcyttope?\a‘.aqd pneumonitis may increase with age. See Boxed WARNINGS and ADVERSE REACTIONS.
rgan System Toxicity _ ) '
uastromyesrma/: If vomiting, diarrhea, or stomatitis occur, which ma;{ result in dehg_draﬂon‘ metfotrexate should be discontinued until recovery occurs,
Methotrexate should be used with extreme caution in the presence of peptic ulcer disease or ulcerative colits. ‘
Hematologic: Methotrexate can suppress hematopoiesis and cause anemia, aplastic anemia, pancytopenia, leukopenia, nemmFema‘ and/or thrombocy-
topenia. In patients with malignancy and preesttmg hemalopmelﬂp impairment, the drug should be used with caution, if at ll. In comrgj\ed clinical tri-
a\sdm meyutmatm_d -a"?””?- (nt:128}, leukopenia (WBC <3000/mm*) was seen in 2 patients, thrombocytopenia (platelets <100,000/mm
and pancytopenia in 2 patients.
In psoriasis gnd theumatoid arthritis, methotrexate should be stopped immediately f there is a si%mﬂcam drop in blood counts. In the treatment of neo-

) in 6 patients,

Methotrexate-induced lung disease is a E(otenna\ly dangerous lesion, which may occur acutely at any time during therapy and which has been
reported at doses as low as 7.5 mg/week. It is not always fully reversible. Pulmonary symptoms (especially a dry, cough) may

plastic diseases, methotrexate should be continued 00‘{ if the potential benefit warrants the risk of severe myelosuppression. Patients with profound
and fever should be evaluated immediafely and usually require parenteral broad-spectrum antibiotic therapy.

require interruption of treatment and careful investigation. ) o o .
Diarrhea and ulcerative stomatitis require interruption of therapy; otherwise, hemorrhagic enteritis and death from intestinal perforation may

~ =
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Malignant lymphomas, which may regress following withdrawal of methotrexate, may occur in patients receiving low-doge methotrexate and.

})hu_s‘ Tiayl rhut Tequire cytotoxic treatment. Discontinue methotrexate first and, fthe lymphoma does not regress, appropriate treatment should

¢ insttuted.

Like other cytotoxic drugs, methotrexate may induce “tumor lysis syndrome” in patients with rapidly growing tumors. Appropriate Supportive

and pharmacologic measures may Frevem or alleviate this cumrhpatmn_. ‘ ) )

. Severe, occasionally fatal, skin reactions have been reported following single, or multiple doses of methotrexate. Reactions have occurred with-
in days of oral, intramuscular, intravenous, or intrathecal methotrexate administration. Recovery has been reported with discontinuation of ther-
apy..YSee PRECAUTIONS, Organ System Toxicity, Skin) ) )

10. Potentially fatal opportunistic infections, especially Pneumocystis carini &Jneumoma‘ may occur with methotrexate therapy.

11. Methotrexate given concomitantly with radiotherapy may increase the risk of soft tissue necrosis and osteonecrosis.

© oo

INDICATIONS AND USAGE

Nen’]llaslm Diseases ) o ) »

Methotrexate is indicated in the treatment of estational choriocarcinoma, chorioadenoma destruens and hydatidiform mole.

Methotrexate s used in maintenance therapy In combination with other chemotherapeutic agents.

Methotrexate s used alone or in combination with other anticancer agents in the treatment of breast cancer, epidermoid cancers of the head and neck.
advanced mycosis fun%mdes (cutaneous T cell lymphoma), and \un? cancer, particularly squamous cell and smal cell types. Methotrexate is also used
in combination with ofher chemotherapeutic agents in the treatment of advanced stage non-Hodgkin's lymphomas.

Methotrexate is indicated in the symptomatic control of severe, recalcitrant, disabling psoriasis thatis not adeqluate_\y responsive to other forms of ther-
aPy, but only when the dlagnosis has been established, as by nronsyand/oraﬂer fermatologic consulfation. It is important to ensure that a psoriasis
“Hlare” is not due to an undiagnosed concomitant disease a emnﬁ immune responses.
Rheumatoid Arthritis including Polyarticular-Course Juvenile Rheumatoid Arthritis ) )
Methotrexate is indicated in the management of selected adults with Severe, active, rheumatoid arthrits (ACR critera), o children with active pol-
¥amcu\ar-cnur‘se juvenie rheumatoid arthritis, who have had an insufficient therapeutic response to, or are infolerant of, an adequate trial of first-ling
herapy including full dose non-steroidal anti-inflammatory agents (NSAIDs). )
Aspirin, NSAIDs, and/or low dose steroids may be continued. although the pqssm\hlg of increased toxicity with concomitant usg of NSAIDS including
salicylates has not been fully explored. (See PRECAUTIONS, Drug Interactions.) Steroids may be reduced ?raqua\ly in patients who respond t0
methotrexate. Combined use of methotrexate with ?o\d‘ penicilamine, hydroxychloroguing, Sulfasalazine, or cytofoxic agents, has not been studied and
ma* increase the incidence of adverse efects. Rest and physiotherapy 2 indicated should be continued
CONTRAINDICATIONS ‘ - . o
Methotrexate can cause fetal death or teratogenic effects when administered to a pregnant woman. Methotrexate is contraindicated in pregnant women
with psoriasis or rheumatoid arthritis and should be used in the treatment of neoplastic diseases only when the potential benefit outweighs the risk to
the fetus. Women of childbearing potential should not be started on methotrexate until pregnanc¥ is excluded and should be fully counseled on the seri-
0us risk to the fetus gSee PRECAUTIONS) should the¥ become Pregnanl while undergoing treatment. Pregnancy should be avoided if either partner is
recewm? metho-trexate; during and for a minimum of three months after therapy for male patients, and during and for at least one ovulatory cycle after
therapy for female patients. (See Boxed WARNINGS.) o _
Because of the potential for Serious adverse reactions from methotrexate in breast fed infants, it is contraindicated in nursing mothers.
Patients with psoriasis or rheumatoid arthrits with alcoholism, alcoholic liver disease or other chronic liver disease should not receive methotrexate.
Patients vith psoriasis or rheumatoid arthritis who have overt or laboratory evidence of immunodeficiency Syndromes should not receive methotrexate,
Patients with psoriasis or rheumatoid arthriis who have preexisting blood dyscrasias, such as bone marrow hypoplasia, leukopenia, thrombocytopenia
or significant anemia, should not receive methotrexate. ‘
Patients with a known h%uersenmn ity to methotrexate should not receive the drug.
WARNINGS - SEE BOXED WARNINGS. _ ) _
Methotrexate formulations and diluents containing preservatives must not be used for intrathecal or high dose methotrexate therapy.
EHECAlllTIUNS

enra
Methotrexate has the potential for serious toxictty. (See Boxed WARNINGS.) Toxic effects may be related in frequency and Severity to dose or frequen-
c¥ of administration but have been seen at all doses. Because the?/ can occur at any time during therapy, it s necessary to follow patients on methotrex-
ate closely. Most adverse reactions are reversible if detected early. When such reactions do occur, the drug should be reduced n dosage or discontin-
ued and appropriate corrective measures should be taken. If necessary, this could include the use of eucovorin calcium and/or acute, infermitent hemodial-
ysis with a high-flux dialyzr. (See OVERDOSAGE.) If methotrexate therapy is reinstituted, it should be carried out with caution, with adequate consid-
eration of further need Iorthedru%and with increased alertngss as to possible recurrence of toxicity. ) )
The clinical pharmacology of methotrexate has not been well studied in older individuals. Due to diminished hepatic and renal function as well as
?ec_retaysed folate stores in'this population, relatively low doses should be considered, and these patients should be closely monitored for arly signs of
oxic
Information for Patients ‘ » o )
Patients should be informed of the early signs and symptoms of toxicity, of the need to see their physician promptly if they occur, and the need for close
follow-up, including periodic laboratory tests to monitor toxicity. ) N
Both the physician and pharmacist should emphasize to the patient that the recommended dose is taken weekly in theumatoid arthrits and Rsona_sws‘
and that mistaken daily use of the recommended dose has led to fatal tochng, Patients should be encouraged to read the Patient Instructions sheet with-
inthe Dose Pack. Prescriptions should not be written or refilled on a PR Dasis. ) ‘ ‘ )
Patients should be informed of the potential benefit and risk in the use of methotrexate. The risk of effects on reproduction should be discussed with both
male and female patients taking methotrexate.
Drug Interactions "
Goncomitant administration of some NSAIDS with high dose methotrexate therapy has been reported to elevate and prolong serum methotrexate lev-
els, resulting in deaths from severe hematologic and gastrointestinal toxicity.
Caution should be used when NSAIDs and salicylates are administered concomitantly with lower doses of methotrexate. These drugs have been report-
ed to reduce the tubular secretion of methotrexate in an animal model and may enhance its toxicity.
Despite the {;mem\a\ interactions, studies of methotrexate in gatlents with theumatoid artrits have usually included concurrent usg of constantdusaie
regimens of NSAID, without apparent problems. It should be appreciated, however, that the doses used in rheumatoid arthrits (7.5 to 15 mg/week)
are somewhat lower than those used in psoriasis and that larger doses could lead to unexpected tochn{. ) '
Methotrexate is partially bound to Serum albumin, and toxicity may be increased because of displacement by certain drugs, such as salicylates, phenylbu-
tazonle. pgenytom‘ and suffonamides. Renal tubular transport i also diminished by probenecid; use of mathotrexate with this drug should be carefully
monitored.
Oral antibiotics such as tetracycline, chloramphenicol, and nonabsorbable broad spectrum antibiotics, may decrease intestinal absorption of methotrex-
ate or interfere with the enterohepatic circulation by inhibiting bowel flora and suppressing metabolism of the drug by bacteria. )
Penicilins may reduce the renal clearance of methotrexate; increased Serum concentrations of metho-trexate with concomitant hematologic and gas-
rointestinal toxicity have been observed ith methotrexate. Use of methotrexate with peniciling should be carefully monitored.
The potentialfor increased hepatotoxicity when methotrexate is administered with other hepatotoxic agents has not been evaluated. However, hepato-
toxicity has been reported in sich cases. Therefore, patients receiving concomitant therapy with methotrexate and other potential hepatotoxins (eg, aza-
m\oﬁrm& refinoids, suffa-salazing) should be c\nseiy monitored for possible increased risk of hepatotoxicity. )
Metnotrexate maY decrease the clearance of theophyling; theufny\lme Ievels should be monitored when used concurrently with methotrexate.
Certai side effects such as mouth sores may be reduced hi/ folate supg\ememtmn with RHEUMATREX®. )
TTr\metq_?plnqn/sgltaimethuxazo\e has been reported rarely fo increase bone marrow suppression in patients receiving methotrexate, probably by an addi-
ive antifolate effect.
Garcinogenesis, Mutagenesis, and Impairment of Ferility . ) )
No controlled human data exist regarding the risk of neoplasia vith methotrexate. Methotrexate has been evaluated in a number of animal studies for car-
cinogenic potential with inconclusive results. Although there is evidence that methotrexate causes chromosomal damage to animal somatic cells and
human bone marrow cels, the clinical significance remains uncertain. Non-Hodgkin's lymphoma and other tumors have been reported in ?anents TeCei-
mg_lnw-dose oral methotrexate. However, there have been instances of malignant lymphoma ‘ar|5|n%durm%treatment with low-dose oral methotrexate,
which have regressed completely following withdrawal of methotrexate, without req_umn% active ani-lymphoma treatment, Benefits should be weighed
against the potential risks before using methotrexate alone or in combination with other drugs, especially in pediatric patients or young adults.

ethotrexate causes emhn/omxm% abortion, and fetal defects in humans. [t hag also begn reported to cause impairment of fertity, oligospermia and
menstrual dysfunction in humans, during and for a short period after cessation of therapy.

Hepatic: Methoirexate has the potential fo acute (elevated transaminases) and chronic (fbrosis and cirrhosis? hepatotoxicity. Chronic toxicity is poten-
tially fata: it generally has occurred after ?ro\onged use ﬁgenera\ly two years or more) and after a total dose of at least 1.5 grams. In studies in psoriatic
patients, hepatotoxicity appeared to be a function of total cumulative dose and appeared to be enhanced by alcoholism, obesity, diabetes and advanced
age. An accurate incidence rate has not been determined; the rate of progression and reversibilty of lesions iS not known. Special caution is indicated in the
Fresenc_e of p‘remstm%; liver damage or impaired hepatic function. o . . .
I psoriasis, liver funcfion tests, including Serum albumin, should be p[erformed periodically prior to dosing but are often normal in the face of developing
fibrosis or cirrhosis. These lesions may be detectable only bymops]y. e usual recommendation is to obtain a liver biopsy at h1'?premera‘gyor_shorl\yaftver
{atma\ cumulative dose of 1.5 grams, and 3) after each additional 1.0 o 1.5 %rams, oderate fibrosis or any cir-

=

initiation of therapy (2 - 4 months), 2 Ve dose 0 ‘ . Moderate fi
hosis normally eads to discontinuation of the drug; mild fibrosis normally suggests a reFeat biopsy in 6 months. Milder histologic findings such as fatty
change and Iaw?vade portal inflammation are relatively common pretherapy. Although these mild changes are usually not a reason to avoid or discon-
tinue methotrexate therapy, the drug should be used with caution. ) - )

In rheumatoid arthritis, age at first use of methotrexate and duration of thg(agy have been reported as risk factors for hepatotoxiciy; other risk factors,
similar to those observed in psoriasis, may be present n theumatoid arthritis but have not been confirmed to date. Persistent abnormalities n [iver func-
tion tests may precede agpearance of fibrosis or cirrhosis in this population. There is a combined WJJOHEU experience in 217 heumatoid arthritis patients
with liver biopsies both before and during treatment (after a cumulative dose of at least 1.5 g) and in 714 patients with  biopsy only during treatment.
There are 64 (%) cases of fibrosis and (0.1%% case of cirrhosis. Of the 64 cases of fibrosis, 60 were deemed mild. The reticulin stan is more sensitive
for early fibrosis and its use may increase these \Fures. [tis unknown whether even longer use willincrease these risks

Liver function tests should be performed at basefine and at 4-8 week intervals in patients receiving methotrexate for rheumatoid arthriis. Pretreatment
liver biopsy should be performed for patients with a history of excessive alcohol consumption, perswstenﬂ{ abnormal baseline liver function test values
or chronic hepatitis B or  infection, During therapy, liver biopsy should be performed if there are persistent liver function test abnormalities or there is a
decrease in serum albumin below the normal range [&m the setting of well controlled rheumatoid arthrits). )

Ifthe results of a [iver mo&sy show mild changes g oem{gk grades |, Il la), methotrexate may be continued and the patient monitored as per recom-
mendations listed above. Methotrexate should be disconfinued in anh/ patient who displays lnemstemly abnormal liver function tests and refuses liver
bioy sy orin any patient whose [iver b\upsy shows moderate to severe changes (Roenigk grade b or V).~~~ )

Infection or /mmunoloﬂrc States: Methofrexate should be used with extreme caution in the presence of active infection, and is usually contraindicated in
Pauents with overt or faboratory evidence of immuno-deficiency Syndromes. Immunization may be ineffective when given during methotrexate therapy.
mmunization with live virus vaccines is Feneral\y ot recommended. There have been reports of disseminated vaccinia infections after smallpox immu-
nization in ?atlents receiving methotrexate thera?y. Hypogammaglobulinemia has been reported rarely. )
Potentially fatal opporlumslm infections, especially Preumocystis carinii pneumonia, may occur with methotrexate therapy. When a patient presents with
pulmonary sgmp ams, the possibilty of Pneumocystis carini pneumonia Should be considered. o

Pulmonary: Pulmonary symptoms (especially a dry nonproductive cough) or a nonspecific pneumonits occurring during methotrexate therapy ma\{ be
indicative of a potentially dangerous lesion and require interruption of treatment and careful investigation. Although clinically variable, the éyplcal patient
with methotrexate induced ung disease presents with fever, cough, dyspnea, hypoxemia, and an infilrate on chest X-ray; infection (including pngumo-
nia) needs to beexc\uded.TmsIesmncanoccurata\ldosa%es‘ . o o o
Renal: Methotrexate may cause renal damage that may lead to acute renal faiure. Nephromxmnws due primariy to the precipiation of methotrexate and
T-hydroxymethotrexate In the renal tubules. Close attention to renal function including adequate hydration, uring alkalinization and measurement of serum
mefhotrexate and creatinine levels are essential for Safe administration. . . o
Skin: Severe, occasionally fatal, dermatologic reactions, including toxic epidermal necrolysis, Stevens-Johnson syndrome, exfoliative dermatts, skin
necrosis, and erythema multiforme, have been reported in children and adults, within days of oral, intramuscular, intravenous, or intrathecal methotrex-
ae aﬁmtl_msdl‘ralmn‘ Reactions were noted after single or multiple, low, intermediate or high doses of methotrexate in patients with neoplastic and non-
neoplastic diseases. ) L y

Other Precautions: Methotrexate should be used with extreme caution in the presence of debiity. )
Methotrexate exits slowly from third space compartments (g, pleural effusions or ascites). This results in a prolonged terminal Elasma half-life and unex-
pecttﬁdttoxwf\ . In‘ patients with significant third space accumulations, it is advisable to evacuate the fluid before treatment and to monitor plasma
methotrexate levels.

Lesions of psoriasis may be aggravated by concomitant exposure to ultraviolet radiation. Radiation dermatitis and sunburn may be “recalled” by the
Kse of methotrexate.

DVERSE REACTIONS
IN GENERAL, THE INCIDENCE AND SEVERITY OF ACUTE SIDE EFFECTS ARE RELATED T0 DOSE AND FREQUENCY OF ADMINISTRATION. THE MOST
SERIOUS REACTIONS ARE DISCUSSED ABOUE UNDER ORGAN SYSTEM TOXIGITY IN THE PRECAUTION SECTION. THAT SECTION SHOULD ALSO BE
CONSULTED WHEN LOOKING FOR INFORMATION ABOUT ADVERSE REACTIONS WITH METHOTREXATE,
The most frequently reported adverse reactions include ulcerative stomatts, leukopenia, nausea, and abdominal distress. Other frequently reported adverse
effects are malaise, undue fatique, chills and fever, dizzingss and decreased resistance to infection. )
Qther adverse reactions that have been regoned with methotrexate are isted below bﬁ organ system. In the oncology setting, concomitant treatment and
the underlying disease make specific attribution of a reaction to methotrexate difficu . e ‘
Al/menlrar)t/_ System: g|l[llg|th|s. pharyngitis, stomatitis, anorexia, nausea, vomiting, diarrhea, hematemesis, melena, gastrointestinal ulceration and bleed-
ing, enteritis, pancreatts.
Bﬁnod and Ly'r)nghar/c System Disorders; Suppressed hematudppiesis causing anemia, aplastic anemia, pancglopenig, leukopenia, neutropenia and/or
thrombocytopenia, lymphadenopathy and lymphoproliferative disorders gnc\udmg reversible). Hyp ugamma?lo ulinemia has been reported rarely.
Gardiovascular: pericarditis, pericardal effusion, hﬁpmensmn, and thromboembolic events (including arterial thrombosis, cerebral thrombasis, deep vein
thrombosis, retinal vein thrombosis, thrombophlebitis, and pulmonary embolus) o _
Central Nervous System: headaches, drowsiness, blurred vision, transient blindness, seeech impairment including dysarthria and aphasia, hemiparesis
paresis and convuisions have also occurred following administration of methotrexate.

y 1l g I | ollowing low doses, there have been occasional reports of tran-
sient subtle cug_nmve dysfunction, mood alteration, unusual cranial sensations, leukoencephalopathy, or encephalopathy. )

Hepatobiliary: disorders, hepatotoxicity, acute hepatiis, chronic fibrosis and cirthosis, decrease in Serum albumin, liver enzyme elevations.

Infection: There have been case reports of sometimes fatal opportunistic infections in patients recewmﬁ methotrexat therapy for neoplastic and non-neo-
plastic diseases. Pneumocystis carinii pneumonia was the most common opportunistic infection. There have also been reports of infections, pneumo-
nia, Sepsis, nocardiosis, histoplasmosis, cryptococcosis, herpes zoster, H. simplex hepatitis, and disseminated H. simplex.

MusculosKeletal System; stress fracture. ‘
Ophthalmic: conjunctvits, Serious visual changes of unknown et\o\lqg}/‘ » N ‘
Pulmonary System: resp\raton‘ fibrosis, respiratory failure, interstitial pneumonttis; deaths have been reported, and chronic interstitial obstructive pul-
monary disease has occasionally occurred. o ‘ ) o _

Skin; erythematous rashes, pruritus, urticaria, photosensitivity, pigmentary changes, alopecia, ecchymosis, telangiectasia, acne, furunculosis, erythema
multiforme, toxic epidermal necrolysis, Stevens-Joinson Syndrome, skin necrosis, Skin ulceration, and exfoliative dermatits. o .
Urogenital System: severe nephropathy or renal failure, azotemia, cystitis, hematuria; defective oagenesis or spermatogenesis, transient oligospermia,
menstrua\dysfu‘ncnon‘vagma\d\scharge,and%ynecomastla'uﬂemhmahomon,femldefects. . ) ) o )
Otherraer reactions rlaed f or afributed to the use of methotreate Such as nodulosi, vascultis, artalgia/myalga oss of iido/mpotence, iabetes,
ostemmms, sudden death, reversible lymphomas, tumor ysis syndrome, soft tissue necrosis and osteonecross. Anaphylactoid reactions have been
1690

porte ) . ) ) .
Other less common reactions included decreased hematocrt, headache, uJ;per respiratory infection, anorexia, arthralgias, chest pain, coughing, dysuria,
W[(#E%osrn‘\fgg epistaxis, fever, infection, sweating, tinnitus, and vaginal aischarge.

Leucovorin is indicated to diminish the toxicity and counteract the effect of inadvertently administered overdosages of methotrexate. Leucovorin admin-
istration should begin as promptly as possible. As the time interval between methotrexate administration and leucovorin initiation increases, the effec-
tiveness of leucovorin in counteracting toxicity decreases. Monitoring of the serum methotrexate concentration is essential in determining the optimal
ose and duration of treatment with leucovorin. ) N

cases of massive overdosage, hydration and urinary alkalinization may be necessary to prevent the precipitation of methotrexate and/or its metabo-
es in the renal tubules. Generally speakmg neither fiemodialysis nor peritoneal dialysis have been shown to \mﬁmve methotrexate elimination.
owever, effective clearance of methotrexate has been reported with acute, intermittent hemodialysis using a high-flux dialyzer (Wall, SM et al: Am J
(dney Dis 28/(6): 846-854, 1996 ) _
n postmarketing experience, overdose with methotrexate has generally occurred with oral and intrathecal administration, although intravenous and
intramuscular overdose have also been reported. " ‘ .
eports of oral overdose often indicate accidental daily administration instead of weekly (single or divided doses). Symptoms commonly reported fol-
Jowing oral overdose include those symptoms and signs reported at pharmacologic doses, particularly hematologic and gastrointestinal reaction. For
example, \eukoPema‘ thrombocytopenia, anemia, pancytopenia, bone marrow suppression, mucositis, stomatitis, oral ulceration, nausea, vomiting,

?aslmmtestina ulceration, gastrointestinal blgeding. In some cases, no symptoms were reported. There have been reports of death following overdose.
n these cases, events such as sepsis or septic shock, renal failure, and aplastic anemia were also reported.
Printed in USA 6725358010388
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protein fell from 1.78 to 0.89 mg/dL.

During the same 3-month period, the
group’s mean serum matrix metallopro-
teinase-3 (MMP-3) level went from 141.9
to 65.0 mcg/L. Their MMP-9 dropped
from 116.6 to 47.1 mcg/L. In contrast,
their MMP-2 levels remained high and
unchanged.

While these results are quite promising,
Dr. Matsuyama stressed that they must be
viewed as nondefinitive.

Until these findings are confirmed in a
proper controlled trial, minocycline should
be reserved for patients who don't re-
spond adequately to conventional therapy
with glucocorticoids and additional im-
munosuppressive agents as needed, the
physician added.

“Since Takayasu'’s arteritis is a remitting
and relapsing disease, we can’t complete-
ly exclude the
possibility that
the positive re-
sponses  ob-
served in our
patients might
have been due
to spontaneous
remission
rather than the
effect of the
drug. However,
the long history
of steroid de-
pendence sug-
gests that the
clinical improvement was due to minocy-
cline,” the physician continued.

Dr. Matsuyama and coworkers decided
to test the therapeutic efficacy of minocy-
cline as a result of their recent observation
that circulating levels of MMP-3 and
MMP-9 are significantly higher in patients
with active Takayasu’s arteritis than in
those whose disease is in remission or in
normal controls.

This finding raised the possibility that
MMPs might be useful markers of dis-
ease activity. They can be easily mea-
sured at low cost, which makes for an at-
tractive noninvasive potential alternative
to coronary angiography in patients with
the disease.

From there it was a short leap to the hy-
pothesis that MMPs might provide novel
therapeutic targets.

The thought is that increased produc-
tion of cytokines in the arterial lesions of
Takayasu’s arteritis might induce pro-
duction of MMP-3 and MMP-9 by
mononuclear cells and/or smooth muscle
cells, with resultant destruction of the
elastic fibers in the media of the aorta and
other large elastic arteries, according to
Dr. Matsuyama.

Pharmaceutical companies are busily
developing a variety of novel MMP in-
hibitors. But the tetracyclines are also
known to suppress MMP activity, and
minocycline is a drug largely free of seri-
ous toxicity.

The Japanese group’s future projects,
in addition to a controlled trial of mino-
cycline, include investigating the possi-
bility that Takayasu’s arteritis patients
with normal MMP-2 do not develop ar-
terial stenoses. [

Minocycline’s
action is
independent of
its antimicrobial
effect; it hinges
upon the matrix
metalloproteinas-
inhibiting action
of the
tetracyclines.
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