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Outcome of possible ankyiosing spondylitis in a 10 years' 
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SUMMARY O f  88 selected patients with possible ankylosing spondylitis (AS) 54 (61%) 
participated in two phases o f  a 10 years" follow-up study. Thirty-two (59%) developed 
definite AS  according to the New York criteria, 10 (19%) had possible~undifferentiated 
seronegative spondylarthropathy (SSA) and 12 patients had other diagnoses. Only 3 (9%) o f  
35 patients with sacroiliitis did not fulfill the New York criteria for  definite A S  until the last 
examination. Sacroiliitis and radiological spinal signs o f  A S  appeared rather late above a 
mean age o f  40 years and after a mean disease duration o f  more than 10 years. After 18 
years mean disease duration 25 (78%) o f  32 A S  patients had good or sufficient functional 
capacity indicating an overall good functional prognosis. HLA B27 typing proved to be 
useful in patients with possible early AS :  29 (71%) o f  41 B27 positive and 3 (23 %) o f  13 B27 
negative patients developed definite AS  (p < 0.005). A combination o f  the B27 test with 
data o f  the history, clinical, laboratory, and radiological examination proposed as early 
diagnostic criteria detected patients with the outcome diagnosis o f  definite A S  with even 
higher significance (p < 0.001). These criteria were also useful in the identification o f  
patients with possible or undifferentiated SSA. The recently recognized entity o f  undifferen- 
tiated SSA should only be diagnosed after long term follow-up. 

Key words: Follow-Up Study, Possible Ankylosing Spondylitis, Sacroiliitis, Prognosis, 
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INTRODUCTION 

After which period of time should the 
diagnosis of ankylosing spondylitis (AS) be 
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ruled out in patients with certain risk fac- 
tors ? Clinicans don't know the answer to 
this question. Only a few follow-up studies 
of patients with seronegative peripheral ar- 
thritis and possible AS have been carried out 
(1-6). As these patients were usually fol- 
lowed only for a short time, the true inci- 
dence of axial involvement during the course 
of the disease is not known. Therefore we 
prolonged the observation period of patients 
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Table I Data at first examination of the selected and available patients with possible AS 

61 

Data at first examination Selected Available after Available after 
phase I phase II 

n = 88 n = 66 n = 54 
(75%) (61%) 

Mean age (_+ standard dev.) 
Sex ratio (f: m) 
HLA B27 positive 
Raised ESR 
Low back pain 
Heel pain 
Peripheral arthritis 
Anterior uveitis 
Normal X-rays of the sacroiliac joints 
Suspicious X-rays of the sacroiliac joints 

38 + 11 39 + 12 38 +_ 10 
1:1.9 1:1.9 1:2 

61 (69%) 46 (70%) 41 (76%) 
51 (58%) 34 (52%) 29 (54%) 
77 (88%) 56 (85%) 48 (89%) 
19 (22%) 13 (20%) 11 (20%) 
53 (60%) 37 (56%) 28 (52%) 
13 (15%) 8 (12%) 8 (15%) 
50 (57%) 37 (56%) 27 (50%) 
38 (43%) 29 (44%) 27 (50%) 

with a possible early stage of  AS to more  
t han  one decade (see Ref. 7 for results of  our  
5-6 years fol low-up study).  We wanted  to as- 
sess the t iming  of the disease progression,  
the severity of  the disease, and  the diagnos-  
tic value of  the H L A  B27 typing result  in  the 
context  of  clinical data .  

P A T I E N T S  A N D  M E T H O D S  

Eighty-eight pat ients  with possible AS 
were selected for this fol low-up s tudy 
because of  low back pain ,  peripheral  arthri-  
tis, heel pa in ,  anter ior  uveitis or raised ESR 

(Table I). They  had  no rma l  or suspicious 
X-rays of  the sacroiliac jo ints .  Pat ients  with 
unequivoca l  sacroiliitis were excluded f rom 

the study. Af ter  phase I (5-6 years) 66 
pat ients  (75070) were avai lable for a complete 

clinical,  radiological ,  and  l abora to ry  
reexamina t ion  and  after  phase II (10-11 
years f rom study start) 54 of  these pat ients  
(61070) were examined  again.  The available 

group was representat ive of  the selected 
sample concern ing  m e a n  age, sex, H L A  
B27, and  the selection criteria men t ioned  
above.  

S tandard  X-rays in  two planes were taken  

Table II Early diagnostic criteria for ankylosing spondylitis 

Criteria Points 

Genetic 
Clinical 

Laboratory 

Radiological 

- HLA B27 positive 1.5 
- Spine pain (inflammatory type) 1 
- Low back pain spontanous or elicited by stress tests of sa- 

croiliac joints 1 
- Thoracic pain spontanous or produced by compression or 

limited chest expansion (~< 2.5 cm) 1 
- Peripheral arthritis or heel pain 1 
- Anterior uveitis 1 
Limited motion of cervical or lumbar spine in all planes 1 
- Raised ESR : 

age < 50: m > 15 mm/h, f > 20 mm/h 
1 

age >/ 50: m > 20 ram/h, f > 30 mm/h 
- Spinal signs: syndesmophytes/squarring phenomenon/bar- 

rel-shaped vertebra/Romanus or Anderson lesions/involve- 
ment of apophyseal or costovertebral joints 1 

A total count of /> 3.5 points indicates early ankylosing spondylitis. 
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o f  the  pelvis and  the l u m b a r  spine  in all  
pa t ien ts  a t  the  s tar t  o f  the  s tudy,  a f te r  phase  
I, and  af te r  phase  I I .  F o r  r ad io log ica l  eval-  
ua t i on  o f  the  ent i re  sp ine  add i t i ona l  X- rays  
in two  p lanes  were t aken  o f  the  cervical  and  
thorac ic  spine in all  pa t ien ts  a t  the  end o f  the  
s tudy.  Al l  f i lms were  r ead  b y  two rad io log-  
ists wi thou t  knowledge  o f  the  cl inical  d a t a  
and  the H L A  B27 typ ing  resul t .  G rad ing  o f  
sacroi l i i t is  and  def in i te  d iagnos is  o f  A S  were 
based  on  the New Y o r k  cr i ter ia  (8). 
R h e u m a t o i d  ar thr i t i s  was d i agnosed  accord-  
ing to  the  A R A  cr i te r ia  (9). F o r  ear ly  d iag-  
nosis  o f  AS we app l i ed  a m o r e  prac t icab le  
m o d i f i c a t i o n  o f  ear ly  d iagnos t i c  cr i ter ia  
p rev ious ly  p r o p o s e d  by  B a u d o i n  and  Lan-  
du reau  (10) (Table  II)  to  the  d a t a  o f  the first  
examina t ion .  

F o r  eva lua t ion  o f  d i sab i l i ty  we a t t ached  
the pa t ien ts  with def in i te  A S  to four  classes 
o f  func t iona l  capac i ty  s imi lar  to  the  classifi-  
ca t ion  o f  r h e u m a t o i d  ar thr i t i s  pa t ien ts  p ro -  
posed  by  S te inbrocker  (11). 

R E S U L T S  

A f t e r  phase  I 24 (36%)  a n d  af te r  phase  I I  
32 pa t ien ts  (59%)  fulf i l led  the  New York  cri-  
t e r ia  for  def ini te  A S  (Table  I I I ) .  A f t e r  phase  
I 28 (43%) had  still poss ib le  or  und i f fe ren-  
t ia ted  seronegat ive  s p o n d y l a r t h r o p a t h y  
(SSA),  4 o f  these pa t ien ts  were lost  dur ing  
phase  I I ,  3 o f  t hem showing  g rade  2 or  3 
sacroi l i i t is .  Ten  pa t ien ts  (19%) were j udged  
as poss ible  o r  und i f f e r en t i a t ed  SSA at the  

Table III Outcome diagnoses o f  all patients with pos- 
sible ankylosing spondylltis (AS) after phase 
I (5-6 years) and after phase H (10-11 years 
from study start) 

After 
phase I + After 

phase II 
n = 66 (12) n = 54 

Definite AS 24 ( - )  32 
36% 59% 

Possible or undifferen- 28 (4) 10 
tiated SSA 43% 19% 
Rheumatoid arthritis 4 (4) - 

6~ 
Unclassified arthritis 1 ( - )  - 

1.5o/0 
Psoriatic arthritis - 2] 

! Degenerative spine 8 (3) 
disease/fibromyalgia 12~ 9 ~ 12 
Selflimited rheumatic 1 (1) |22o7o 
disease 1.5% l_J 

+ Number of patients not available after phase II in 
parentheses. 

end o f  the  s tudy.  F o u r  pa t ien ts  wi th  def in i te  
r h e u m a t o i d  ar thr i t i s  a cco rd ing  to  the  A R A  
cr i te r ia  and  1 pa t i en t  wi th  unclass i f ied  ar -  
thr i t is  a f te r  phase  I were lost  du r ing  fu r the r  
fo l low-up .  A t  the  end o f  the  s tudy  12 
pa t ien ts  (22%)  had  o the r  d i a gnose s :  2 h a d  
psor ia t i c  ar thr i t i s ,  9 degenera t ive  spine dis-  
ease o r  f i b r o m y a l g i a  and  one  pa t i en t  had  no  
signs o f  pers is t ing rheuma t i c  disease.  

Tab le  IV shows d e m o g r a p h i c  d a t a  and  
H L A  B27 f requency  in the  three  ma in  

Table IV Demographic data and HLA B27 in the main groups of  outcome diagnosis after phase II of  the 
follow-up 

AS Possible/undifferen- Other diagnosis 
tiated SSA 

n = 32 n = 10 n = 12 

Sex ratio(f :m) 1 : 3  1 : 1.5 1 : 1 
Mean age at disease onset 31 _+ 9 23 +_ 11 30 _+ 8 
Mean disease duration 8 + 6 8 + 7 10 _+ l0 
HLA B27 positive 29 (91%) 8 (80%) 4 (33~ + 

+ Chi-square = 15.78 by 3 • 2 table, p < 0.001 
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Table V Progression of  all patients with initial diagnosis o f  possible AS  in relation to the sacroiliitis grade 

Grade of  sacroiliitis 

0 l 2 3 4 

At study start 27 (9)+ 27 (23) - - - 
After phase I 20 (3) 7 (3) 6 (5) 19 (19)a ~ 2 (2) 
After phase II 13 ( - )  6 ( - )  8 (5)b~ 19 (19)r 8 (8)d~ 

§  of  patients with outcome diagnosis of  definite AS in parentheses 
Asymmetr ic  sacroiliitis : a) 3 /0  ( n = 2 ) ,  b) 1/2 (n=2 ) ,  c) 2/3 (n=2 ) ,  d) 3/4  ( n =  l) 

groups of outcome diagnoses. The sex ratio 
females: males was 1:3 in AS, 1:1.5 in 
patients with possible or undifferentiated 
SSA, and 1:1 in other diagnoses. We found 
a similar high frequency of the HLA B27 
antigen in AS and possible or undifferentiat- 
ed SSA (91070, 80070 respectively), whereas 
only 3307o of patients with other diagnoses 
were B27 positive (p < 0.001). 

Looking for the progression of patients in 
relation to sacroiliitis during follow-up 
(Table V) we found 23 (85070) of 27 patients 
with suspicious sacroiliac joints at study 
start developing definite AS compared with 
9 (3307o) of 27 with normal X-rays (p < 
0.001). Only 3 (9070) of 35 patients with 
grade 2-4 sacroiliitis did not fulfill the New 
York criteria for definite AS until the last 
examination. 

By dividing the follow-up study in two 
phases we were able to define the intervall of 
age and disease duration of the first appear- 

ance of radiological signs in our AS patients 
(Table VI). Unequivocal sacroiliitis (at least 
grade 2) developed between a mean age of 
40 and 45 years and after 9 to 14 years mean 
disease duration. The first manifestation of 
typical radiological spinal signs was seen 
between a mean age of 41 and 46 years and 
after 11 to 16 years mean duration of the 
disease. Four patients had positive spinal 
X-rays already at the start of the study prior 
to unequivocal sacroiliitis and 4 patients had 
still normal spinal radiographs after phase 
II. 

For evaluation of disability we attached 
the patients with definite AS to four classes 
of functional capacity similar to the classifi- 
cation of rheumatoid arthritis patients pro- 
posed by Steinbrocker (11) (Table VII). No 
patient reached class IV and only 7 males 
(2207o) class III after a mean disease duration 
of 18 years. Twenty-four patients (7807o) had 
a good or sufficient functional capacity 

Table VI Mean age and disease duration (+_ standard deviation) of  all patients with outcome diagnosis of  definite 
AS  at last examination without sacroihTtis/radiological spinal signs and at first examination proving 
sacroiliitis/radiological spinal signs indicating the intervall o f  the development o f  these radiological 
changes. 

At  last exami- At  first ex- At  last exami- At first ex- Radiological No radiologi- 
nat ion without aminat ion nation without aminat ion spinal signs at cal spinal signs 

sacroiliitis proving radiological with radiologi- s tudy start after phase II 
sacroiliitis spinal signs cal prove of  

(t> grade 2) spinal signs 
n = 3 2  n = 3 2  n = 2 4  n = 2 4  n = 4  n = 4  

Mean age 40 _+ 9 45 _+ 9 41 + 8 46 _+ 8 45 + 14 46 + 3 
Mean disease 
durat ion 9 _+ 6 14 • 6 11 • 6 16 +_+_ 6 11 • 5 14 + 5 
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Table VII Follow-up data in relation to classes o f  functional capacity in patients with outcome diagnosis o f  
definite A S  

Functional capacity of  AS patients after phase II 
Class I Class II Class III Total 

n = 8  n = 1 7  n = 7  n = 3 2  
(25070) (53070) (22070) 

Mean age at onset(_+ stand, dev.) 30 _+ 6 29 +_ 8 37 +_ 11 31 _+ 9 
Mean disease durat ion (_+ stand, dev.) 19 _+ 7 18 ___ 6 18 _+ 6 18 + 6 
Sex ratio (f :  m) 1 : 1.7 1 : 2.4 0 : 7 1 : 3 
H L A  B27 negative 1 (12070) 1 (6070) 1 (14070) 3 (9070) 

Table VIII Demographic, clinical, and radiological data o f  patients with the outcome diagnosis possible or 
undifferentiated SSA 

Demographic and clinical data after phase II 
Diagnosis after phase II 

Possible SSA Undifferentiated SSA 
n = 6  n = 4  

Mean age at onset ( +  s tandard dev.) 19 _+ 11 31 ___ 6 
Mean disease durat ion (+  s tandard dev.) 13 + 2 24 _ 7 
Sex ratio (f : m) 2 : 1 0 : 4 
H L A  B27 positive 6 2 
Low back pain 4 4 
Heel pain 2 3 
Family history o f  AS 3 - 
Peripheral arthritis 5 3 
Sacroiliitis (grade 0 / 1/2) 1/2/3 - / 4 / -  
Typical radiological spinal signs o f  AS - 2 

Table IX Comparison o f  the diagnostic tests at study start in relation to the f inal diagnosis o f  definite ankylosing 
spondylitis 

Ankylosing spondylitis 
after phase II 

Yes No 
(n = 32) (n = 22) 

Statistical evaluation 

positive 
H L A  B27 

negative 

29 12 

3 10 

Chi-square = 7.42 
p < 0.01 

positive 30 15 
Early diagnostic criteria 
without H L A  B27 

negative 2 7 

Chi-square = 5.74 
p < 0.05 

positive 28 9 
Early diagnostic criteria 
including H L A  B27 

negative 4 13 

Chi-square = 11.05 
p < 0.001 
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Comparison o f  three diagnostic tests at study start in relation to the f inal  diagnosis o f  definite ankylosing 
spondylitis after phase H (10-11 years follow-up) in statistical terms 

Sensitivity Specificity Predictive value Predictive value 
of positive test of  negative test 

HLA B27 test 91% 45% 71% 77% 
Early diagnostic criteria without 
HLA B27 test 9407o 32% 67% 78% 
Early diagnostic criteria including 
HLA B27 test 88070 59% 76070 76~ 

(class I and II) after almost the same du- 
ration of  the disease (19 years, 18 years re- 
spectively). 

Table VIII gives a detailled description of  
patients regarded as still possible or undif- 
ferentiated SSA at last examination. Six 
H LA B27 positive patients were judged as 
still possible SSA because of  high frequency 
of low grade sacroiliitis, positive family his- 
tory of  AS in combination with similar 
symptoms as in AS at comparatively young 
age and short disease duration. Four older 
male patients with long disease duration 
could not be classified with one of  the well 
established diagnoses. They had several 
features in common with AS patients includ- 
ing typical radiological spinal signs in two 
patients. All had grade I sacroiliitis and low 
back pain. These patients were judged as 
undifferentiated SSA, a recently recognized 
new nosological entity (12,13), characterized 
as a combination of  low back pain, periphe- 
ral often asymmetrical arthritis, heel pain, 

minimal sacroiliitis and high H LA  B27 asso- 
ciation. 

We tried to increase the chance of  a cor- 
rect early diagnosis of  AS by combining the 
result of  the B27 test with data of the histo- 
ry, clinical, laboratory,  and radiological ex- 
amination. For this purpose we used a more 
practicable modification of  early diagnostic 
criteria previously proposed by Baudoin and 
Landureau (10) (Table II). These criteria 
were applied to the data of  the first exami- 
nation. We compared the diagnostic values 
of  three tests: H LA  B27 test alone, early 
diagnostic criteria without H LA  B27, and 
early diagnostic criteria including H LA  B27 
(Table IX). Early diagnostic criteria includ- 
ing HLA B27 reached the highest discrimi- 
nating significance regarding the develop- 
ment of  definite AS according to the New 
York criteria (p < 0.001). These criteria had 
only a slightly lower sensitivity of  88% but a 
higher specificity of  59% and positive pre- 
dictive value of  76% compared with the 

Table XI Frequencies and mean scores o f  early diagnostic criteria at first examination and during follow-up in 
relation to outcome diagnoses 

Early diagnostic criteria 
Outcome diagnosis 

Definite AS Possible or undif-  Other diagnoses 
ferentiated SSA 

(n = 32) (n = 10) (n = 12) 

At first examinat ion 
>t 3.5 points 
mean score (+_ standard deviation) 

During follow up 
>1 3.5 points 
mean  score (_+ s tandard deviation) 

28 (88~ 6 (6007o) 3 (2507o) 
4.5 +- 1 P 3.5 +- 1.5 P 2.5 _+ 1.5 P 

32 (100%) 7 (70%) 3 (25%) 
7 + 1.5 P 4.5 _+ 1.5 P 2.5 _+ 1.5 P 
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o ther  two tests (Table  X).  The  negat ive  pre-  
dict ive value  was a lmos t  the  same  in the  
three  tests (760/o-7807o). So in m o r e  t han  
three  quar t e r s  o f  cases ear ly  d iagnos t i c  cri te-  
r ia  d id  cor rec t ly  ind ica te  o r  exclude A S  in 
our  selected g r o u p  o f  pa t ien ts  wi th  poss ib le  
A S  at  an  ear ly  s tage o f  the  disease.  

In  these  ca lcu la t ions  it has  to  be kept  in 
mind  tha t  " n o n  A S  p a t i e n t s "  include 10 
pa t ien ts  with still poss ib le  o r  und i f f e ren t i a t -  
ed S S A  af te r  phase  I I .  A t  s tudy  s tar t  t hey  
had  a h igher  m e a n  score  o f  3.5 P t han  
pa t ien ts  wi th  o ther  d iagnoses  wi th  2.5 P (p 
< 0.05) (Table  XI) .  Dur ing  fo l low-up  thei r  
mean  score increased  to  4.5 P whereas  the  
score o f  pa t ien ts  wi th  o the r  d iagnoses  
r ema ined  unchanged  be low the  cut  po in t  
(2.5 P).  

C O N C L U S I O N S  

On ly  a few pa t ien ts  wi th  sacroi l i i t is  d id  
no t  p rogress  to  def in i te  A S  (New York  cri te-  
r ia)  unt i l  the  last  examina t i on .  Sacroi l i i t is  

REFERENCES 

1. Sambrook, P., McGuigan, L., Champion, D., Ed- 
monds, J., Fleming, A., Portek, I. Clinical features 
and follow-up study of HLA B27 positive patients 
presenting with peripheral arthritis. J Rheumatol 
1985, 12, 526. 
Nasrallah, N.S., Masi, A.T., Chandler, R.W., Fei- 
genbaum, S.L., Kaplan, S.B. HLA B27 antigen 
and rheumatoid factor negative (seronegative) peri- 
pheral arthritis. Am J Med 1977, 63, 379. 

3. Nissil/i, M., Isom~iki, H., Kaarela, K., Kiviniemi, 
P., Martio, J., Sarna, S. Prognosis of inflammato- 
ry joint disease. A three-year follow-up study. 
Scand J Rheumatol 1983, 12, 33. 

4. Sany, J., Rosenberg, F., Panis, G., Serre, H., Seig- 
nalet, J. Unclassified HLA-B27 inflammatory 
rheumatic diseases: follow-up of 23 patients. Ar- 
thritis Rheum 1980, 23, 258. 

5. Zeidler, H., Wagener, P., Eckert, G., Freyschmidt, 
J., Fritsch, R., Creutzig, H., Deicher, H. HLA- 
B27 in possible ankylosing spondylitis with periphe- 
ral arthritis. Rheumatol Int 1982, 2, 35. 

6. Wagener, P., Mau, W., Zeidler, H., Eckert, G., 
Robin-Winn, M., Deicher, H. HLA-B27 and clini- 
cal aspects of ankylosing spondylitis: results of 
prospective studies. Immunol Rev 1985, 86, 93. 

7. Zeidler, H., Mau, R., Mau, W., Freyschmidt, J., 

2. 

and  r ad io log ica l  spinal  signs o f  A S  appea red  
ra ther  la te  dur ing  the course  o f  the  disease.  
The re fo re  the  d iagnos is  o f  A S  should  not  be 
exc luded  to  ear ly .  The  m a j o r i t y  o f  A S  
pa t ien ts  h a d  a g o o d  or  suff ic ient  func t iona l  
capac i ty  ind ica t ing  a g o o d  func t iona l  prog-  
nosis.  H L A  B27 d e t e r m i n a t i o n  p roved  to  be 
useful  in pa t ien ts  with poss ib le  ear ly  AS.  
The  c o m b i n a t i o n  o f  the  H L A  B27 typ ing  re- 
sult  with cl inical  d a t a  p r o p o s e d  as ear ly  
d iagnos t i c  cr i ter ia  was m o r e  va luab le  than  
cl inical  cr i ter ia  or  H L A  B27 test  a lone .  Ear ly  
d iagnos t i c  cr i ter ia  were useful  in the  ident i f i -  
ca t ion  no t  on ly  o f  A S  pa t ien ts  bu t  also o f  
pa t ien ts  wi th  poss ib le  o r  und i f f e rn t i a t ed  
SSA.  U n d i f f e r e n t i a t e d  S S A  can  be de tec ted  
and  shou ld  on ly  be d i agnosed  a f te r  long 
te rm fo l low-up .  

Acknowledgement: W e  wish to  t h a n k  W .  
Stangel ,  M . D . ,  f r om the  H i s t o c o m p a t i b i l i t y  
Test ing L a b o r a t o r y  for  H L A  B27 typ ing  and  
Mrs.  L i i l l emann  and  Mrs .  Mens ing  for  se- 
c re ta r ia l  ass is tance.  

Majewski, A., Deicher, H. Evaluation of early 
diagnostic criteria including HLA-B27 for ankylo- 
sing spondylitis in a follow-up study. Z Rheumatol 
1985, 44, 249. 

8. Bennett, P.H., Burch, T.A. New York Symposion 
on population studies in the rheumatic diseases. 
Bull Rheum Dis 1967, 17, 453. 

9. Ropes, M.W., Bennett, E.A., Cobb, S., Jacox, R., 
Jesser, R. 
Revision of diagnostic criteria for rheumatoid ar- 
thritis. Bull Rheum Dis 1958, 9, 175. 

10. Baudoin, P., Landureaux, M. Crit~res de 
diagnostic de la pelvospondylite rhumatismale sans 
atteinte radiologique des sacro-iliaques: Propo- 
sitions de mise a jour. Rev Rhum 1979, 46, 403. 

11. Steinbrocker, O., Traeger, O.H., Battermann, 
R.C. Therapeutic criteria in rheumatoid arthritis. 
JAMA 1949, 140, 659. 

12. Burns, T., Marder, A., Becks, E., Sullivan, L., 
Calin, A. Undifferentiated spondylarthritis: a no- 
sological missing link ? Arthritis Rheum 1982, 25 
(Suppl.), 142. 

13. Prakash, S., Mehra, N.K., Bhargava, S., Malav- 
iya, A.N. HLA B27 related unclassifiable seronega- 
tive spondylarthropathies. Ann Rheum Dis 1983, 
42, 640. 


