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ABSTRACT
This is a concise overview of the histo -
ry of medical therapies for pat i e n t s
suffering from ankylosing spondylitis.
Recent therapeutic advances are also
summarised.

Introduction
Ankylosing spondylitis (AS) is a rela-
tively common chronic inflammatory
rheumatic disease of uncertain etiolo-
gy, usually affecting young adults, of-
ten in their late teens or early twenties.
The disease has a predilection for the
axial skeleton, including the sacroiliac
joints. Spinal and peripheral joint in-
volvement may cause physical limita-
t i o n s , and sometimes leads to early
retirement due to inability to work. Its
prevalence has been underestimated in
the past, and recent studies using MRI
techniques for detecting early sacroili-
itis and spondylitis now suggest 0.86%
p revalence for AS among the adult
population of Berlin, Germany (1). 

Past history of medical therapies in
ankylosing spondylitis
The use of vaccines, including typhoid
vaccine, in the treatment of AS, as in
other chronic forms of arthritis of un-
determined etiology, was purely empir-
ical when the physicians had nothing
better to offer (2, 3). And so was the
use of arsenic therapy. Success of bis-
muth sodium tartrate in the treatment
of yaws in Africa, with improvement
of accompanying rheumatic symptoms
led to its use in AS but without much
success (2). 
The introduction of gold therapy for
rheumatoid arthritis (RA) by Forestier
in 1930 was a gre at advance in the
management of this severe and poten-
t i a l ly crippling disease. The re l at ive
success of gold naturally led to its use
in patients with AS, which was at one
time regarded as a variant of RA and
was called rheumatoid spondylitis. The
results were disappointing (2). 
Fo restier in 1936 rep o rted benefi c i a l
effect of weekly injections of thorium

X in the treatment of AS (2, 4). Thori-
um X is a disintegration product of tho-
ri u m , a ra d i o a c t ive element, and it
gives off only a l p h a rays (atoms of
helium) that move at a comparatively
low speed. These rays have high ioniz-
ing effect but their range is limited.
Th o rium X, l i ke radium emanat i o n
(radon), has a short life, being reduced
to half value in less than 4 days (2).
Therefore, it becomes practically inert
in 2 or 3 weeks. 
Radon is the first disintegration prod-
uct of radium. It has a short life, just as
t h o rium X, but it emits 92% a l p h a
rays, and the rest 8% are beta and gam -
ma rays (2). It is soluble to some extent
in water, and is used in hydrotherapy in
many spas in continental Europe.
X-ray therapy for various diseases had
evolved in the beginning of the 20th
century, and it was subsequently real-
ized that the effect was both direct and
indirect. Its use in the treatment of AS
in the United Kingdom was popular-
ized by Gilbert Scott in 1930’s (5), and
later by his former colleague Herna-
man-Johnson (2). They observed that
majority of their AS patients responded
to x-ray therapy, although some had
later relapsed, but a few had not re-
sponded. It was generally accepted that
x - ray therapy applied locally to the
sacroiliac joints and to all the actively
involved regions of the spine was bene-
ficial in AS and serves as an important
adjunct to treatment (3). The immedi -
ate effect was the reduction of back
pain and stiffness, as well as local ten-
derness, and more often there was par-
tial improvement. The more recently
involved regions showed a better re-
sponse than the regions that were in-
volved for many years. In some pa-
tients there was resolution of all clini-
cal evidence of the disease and the ery-
throcyte sedimentation rate returned to
or towards normal (3). 
Hernaman-Johnson claimed that in his
experience of treating well over 1,000
AS patients with x-ray therapy, he had
“ n ever heard of any damage to the



blood from the x-rays so used” ( 3 ) .
However, there is now a general con-
sensus that spinal radiotherapy has no
role in the modern management of
patients with AS because of the high
risk of leukemia and aplastic anemia in
later years (6). Low dose external beam
ra d i o t h e rapy has occasionally been
used to treat recalcitrant enthesitis (7),
but such patient can now be managed
with anti-TNF-alpha therapy (8).
In Germany, for reasons unknown to
me, radium (224Ra) has recently be-
come commerc i a l ly ava i l able for the
treatment of AS (9). An uncontrolled
short-term study was recently conduct-
ed in a nuclear medicine department in
D re s d e n , G e rm a ny, in wh i ch 20 A S
patients were treated with weekly intra-
venous injections of 1MBq 224Ra for
10 we e k s , 12 patients demonstrat e d
clinical improvement (9). This clinical
improvement was still present in 10 of
these 12 patients at 6-month follow up.
Reversible leucopenia and thrombocy-
topenia were observed in 25% of the
patients in this study.

Recent history of medical therapies
in ankylosing spondylitis
Currently, there is no cure for the dis-
ease; the objectives of treatment are to
relieve pain and stiffness, and to main-
tain good posture and physical func-
tioning. Since their introduction in the
1 9 5 0 ’s , ch ronic regular use of non-
aspirin nonsteroidal anti-inflammatory
d rugs (NSAID) in full therap e u t i c
( a n t i - i n fl a m m at o ry) doses, e s p e c i a l ly
during the active (inflammatory) phas-
es of the disease, forms the mainstay of
management of AS (8,10,11). The pro-
per mangement also requires a lifelong
program of appropriate regular exercis-
e s , t h at should pre fe rably incl u d e
swimming The pat i e n t s ’ c o o p e rat i o n
and compliance with re c o m m e n d e d
therapy are best achieved by familiariz-
ing them with pertinent facts pertaining
to their illness (12). It is not known
whether long-term continuous NSAID
treatment has advantages over intermit-
tent therapy (8, 10, 11). Formal ses-
sions of group physical therapy and
hydrotherapy and passive stretching of
the joints are generally underutilized. A
few ra n d o m i ze d, c o n t rolled studies

have demonstrated the benefits of these
therapies in increasing range of move-
ment and improving posture or mini-
mizing deformity (13-16).
Up to 20% of AS patients are either
i n t o l e ra n t , or show lack of adequat e
response to NSAIDs (6-8). A l t h o u g h
p h e ny l bu t a zone is undoubtedly ve ry
effective, it is now not available in most
countries, or can only be used in severe
cases under close monitoring of the full
blood count to avoid bone marrow sup-
pression. No NSAID has documented
s u p e ri o rity in terms of effi c a cy and
safety, but once daily or twice daily
prescription regimens improve patient
compliance. A controlled study found
c e l e c ox i b, a cy cl o ox y ge n a s e - 2 - s e l e c-
t ive nonsteroidal anti-infl a m m at o ry
drug, to be as effective as ketoprofen,
and it cause less gastric ulcers (17). As-
pirin does not provide adequate relief
of pain and stiffness as compared to
non-aspirin NSAIDs in AS.
The currently used disease-modifying
antirheumatic drugs that are available
for rheumatoid arthritis (RA), includ-
ing sulfasalazine and methotrexate, do
not inhibit the spinal inflammation in
AS. Sulfasalazine has been used in AS
since 1984, but it is only effective in
reducing synovitis in patients with
peripheral joint involvement, and has
no beneficial effect on axial disease
(18, 19). Methotrexate is not effective
in AS patients who are unresponsive to
NSAIDs and sulfasalazine (20-25).
There is a clear need for effective new
drug therapies in the treatment of AS
because no drug is currently available
that can retard the process of fibrous
and bony ankylosis. 
H oweve r, recent controlled studies
have demonstrated dramatic efficacy of
drugs that work by blocking the proin-
fl a m m at o ry cytokine called tumor
n e c rosis fa c t o r-alpha (TNF-alpha) in
t re ating patients with A S, p s o ri at i c
arthritis, or enteropathic arthritis that
are unresponsive to conventional thera-
pies (26-30). But it needs to be demon-
strated by long term prospective con-
trolled studies that retardation of the
process of fibrous and bony ankylosis
can be ach i eved if the tre atment is
begun in early phase of AS. 
As in RA, therapy must be continued

because disease activity returns a few
weeks after administration of anti-
TNF-alpha therapy is stopped. Studies
a re under way to find the optimu m
long-term dose to maintain remission.
High cost and potentially seri o u s
a dve rse effe c t s , i n cluding pre d i s p o s i-
tion to bacterial infections, reactivation
of tuberculosis, and demyelination, and
as yet unknown other possible side
e ffects of long-term therapy are the
major deterrents or disadva n t ages of
this therapy (31).
There are some novel therapies under
study; these include pamidronate and
thalidomide (32,33). Oral corticoster-
oids rarely provide general relief, but
are effective when injected locally for
enthesitis or intra-articularly for persis-
tent synovitis (34). Acute anterior uve-
itis, that occurs in about 30 percent of
the patients, can be well managed with
corticosteroid eye drops and mydriatics
to prevent synechiae formation. 

References
1. BRAUN J, BOLLOW M,REMLINGER G, et al.:

Prevalence of spondylarthropathies in HLA
B 2 7 - p o s i t ive and -negat ive blood donors .
Arthritis Rheum 1998; 41: 58-67. 

2. BOLAND EW: Spondylitis. In HOLLANDER
JL (Ed.): Arthritis and Allied Conditions. Lea
and Fabiger, Philadelphia 1949: 559-81.

3. HERNAMAN-JOHNSON F, LAW WA: Ankylos -
ing Spondylitis. Butterworth Medical Publi-
cations, 1949: 1-200.

4. F O R E S T I E R J: C o n c o u rs med. M a rch 29,
1936.

5. GILBERT SCOTT S: Adolescent Spondylitis or
A n kylosing Spondylitis. L o n d o n , O x fo rd
Medical Publications, 1942: 1-132.

6. COURT-BROWN WM,DOLL R: Mortality from
cancer and other causes after radiotherapy for
ankylosing spondylitis. Br Med J 1965; 2:
1327-32.

7. PO P E RT A J, JONES PJ, A L - BA DAWY SA:
Ankylosing spondylitis: Treatment of chron-
ic painful focal lesions with low dose radio-
therapy. Br J Rheumatol 1996; 35 (Suppl.1):
156 abstract # 302.

8. BRAUN J , SIEPER J, KHAN MA: Recent ad-
vances in pharm a c o t h e rapy of spondy l o a r-
t h ro p athies. I n TS O KOS GC KAMMER GM,
MORELAND LW, PELLETIER J, GAY S (Eds.):
Modern Therapeutics in Rheumatic Diseas -
es, Totowa (NJ), Humana Press, 2002: 595-
603.

9. TI E P O LT C, G RUNNING T, F R A N K E W G:
Renaissance of 224 Ra for the treatment of
ankylosing spondylitis: Clinical experience.
Nucl Med Commun 2002; 23: 61-6.

10. AMOR B, DOUGADOS M, KHAN MA: Man-
agement of refractory ankylosing spondylitis
and re l ated spondy l o a rt h ro p athies. R h e u m
Dis Clin North Am 1995; 21: 117-28.

S-4

AS - The history of medical therapies / M.A. Khan



11. KOEHLER L,KUIPERS JG, ZEIDLER H: Man-
aging seronegative spondarthritides. Rheum -
atology 2000; 39: 360-8.

12. LORIG KR, MAZONSON PD, HOLMAN HR:
Evidence suggesting that health educat i o n
for self-management in patients with chronic
arthritis has sustained health benefits while
reducing health care costs. Arthritis Rheum
1993; 36: 439-46. 

13. BU L S T RODE SJ, BA R E F O OT J, H A R R I S O N
RA,CLARKE AK: The role of passive stretch-
ing in the treatment of ankylosing spondyli-
tis. Br J Rheumatol 1987; 26: 40-2. 

14. HIDDINGA, VAN DER LINDEN S, GIELEN X, DE

WITTE L, DIJKMANS B , MOOLENBURGH D:
C o n t i nu ation of group physical therapy is
necessary in ankylosing spondylitis: Results
of a ra n d o m i zed controlled trial. A rt h ri t i s
Care Res 1994; 7: 90-6. 

15. KRAAG G, STOKES B, GROH J, HELEWA A,
GOLDSMITH C: The effects of comprehen-
sive home physiotherapy and supervision on
patients with ankylosing spondylitis – A ran-
domized controlled trial. J Rheumatol 1990;
17: 228-33. 

16. BAKKER C, HIDDING A, VAN DER LINDEN S,
VA N D O O R S L A E R E: Cost effe c t iveness of
group physical therapy compared to individ-
ualized therapy for ankylosing spondylitis. A
ra n d o m i zed controlled trial. J Rheumat o l
1994; 21: 264-8.

17. DOUGADOS M, BÉHIER JM, JOLCHINE I et
al.: Efficacy of celecoxib, a cyclooxygenase
2-specific inhibitor, in the treatment of anky-
losing spondy l i t i s : a six-week contro l l e d
study with comparison against placebo and
against a conventional nonsteroidal antiin-
flammatory drug. Arthritis Rheum 2001; 44:
180-5. 

18. NISSILA M, LEHTINEN K, LEIRISALO-REPO
M , LUUKKAINEN R, M U T RU O, Y L I - K E RT-
TULA U: Sulfasalazine in the treatment of

a n kylosing spondylitis. A rt h ritis Rheum
1988; 31: 1111-6.

19. CLEGG DO, REDA DJ , WEISMAN MH et al.:
Comparison of sulfasalazine and placebo in
the tre atment of ankylosing spondylitis. A
d ep a rtment of ve t e rans affair cooperat ive
study. Arthritis Rheum 1996; 39: 2004-12

20. CREEMERS MC, F R A N S S E N M J, VAN DE

PUTTE LB, G R I B NAU F W, VA N R I E L P L:
Methotrexate in severe ankylosing spondyli -
tis: An open study. J Rheumatol 1995; 22:
1104-7.

21. SA M PA I O - BA R ROS PD, C O S TA L L AT LT,
B E RTOLO MB, N E TO JF, S A M A R A AM: M e t h-
otrexate in the treatment of ankylosing spon-
dylitis. Scand J Rheumatol 2000; 29: 160-2.

22. BIASI D, C A R L E T TO A , CARAMASCHI P,
PACOR ML, MALEKNIA T, BA M BA R A L M:
Efficacy of methotrexate in the treatment of
a n kylosing spondy l i t i s : A thre e - year open
study. Clin Rheumatol 2000; 19: 114-7. 

23. C R E E M E R S M C W, VA N R I E L P L C M ,
FRANSSEN MJAM, VAN DE PUTTE LBA, GRI-
IBNAU FWJ: Second line treatment in sero-
negative spondyloarthropathies. Semin Arth -
ritis Rheum 1994; 24: 71-81.

24. ALTAN L, BINGOL U, KARAKOC Y, AYDIN-
ER S , YURTKURAN M: Clinical investigation
of methotrexate in the treatment of ankylos-
ing spondylitis. Scand J Rheumatol 2001; 30:
255-9. 

25. ROY C H AU D H RY B, B I N T L E Y- BAG OT S,
HUNT J, TUNN E J: M e t h o t rex ate in seve re
ankylosing spondylitis:A randomized place-
bo contro l l e d, d o u bl e - blind observer study
[ A b s t ract]. R h e u m at o l ogy 2001; 40 (Suppl
1): 43.

26. BRAUN J, BRANDT J, LISTING J et al.: Treat-
ment of active ankylosing spondylitis with
infliximab: A randomized controlled multi-
center trial. Lancet 2002; 359: 1187-93

27. VAN DEN BOSCH F, KRUITHOF E, BAETEN D

et al.: Randomized double-blind comparison
of chimeric monoclonal antibody to tumor
n e c rosis factor alpha (infl i x i m ab) ve rs u s
placebo in active spondyloarthropathy. Arth -
ritis Rheum 2002; 46: 755-65.

28. GORMAN JD, SACK KE, DAVIS JC: Treatment
of ankylosing spondylitis by inhibition of
tumor necrosis factor alpha. N Engl J Med
2002; 346: 1349-56.

29. MEASEPJ, GOFFE BS, METZ J, VANDERSTOEP
A , FINCK B, BURGE D J: E t a n e rc ept in the
treatment of psoriatic arthritis and psoriasis:
A randomised trial. Lancet 2000; 356: 385-
90.

30. LOVELL DJ, GIANNINI EH, REIFF A et al.:
Etanercept in children with polyarticular ju-
venile rheumatoid arthritis. Pediatric Rheum-
atology Collaborative Study Group. N Engl J
Med 2000; 342: 763-9.

31. MOHAN N, EDWARDS ET, CUPPS TR et al.:
Demyelination occurring during anti-tumor
necrosis factor alpha therapy for inflammato-
ry arthritis. Arthritis Rheum 2001;44:2862-9.

32. BREBAN M, GOMBERT B, AMOR B, DOUGA-
DOS M: Efficacy of thalidomide in the treat-
ment of re f ra c t o ry ankylosing spondy l i t i s .
Arthritis Rheum 1999; 42: 580-1.

33. MA K S Y M OWYCH W P, JHANGRI GS, F I T Z-
GERALD AA et al.: A six-month randomized
controlled, double-blind, dose-response com-
parison of intravenous pamidronate (60 mg
ve rsus 10 mg) in the tre atment of non-
s t e roidal antiinfl a m m at o ry dru g - re f ra c t o ry
a n kylosing spondylitis. A rt h ritis Rheum
2002; 46: 766-73.

34. BRAUN J, BOLLOW M, SEYREKBASAN SF et
a l .: Computed tomograp hy cort i c o s t e ro i d
injection of the sacroiliac joint in patients
with spondy l a rt h ro p at hy with sacro i l i i t i s :
clinical outcome and follow-up by dynamic
m agnetic resonance imagi n g. J Rheumat o l
1996; 23: 659-64.

S-5

AS - The history of medical therapies / M.A. Khan


