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Chapter 10 
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Abstract

Patients with small cell lung cancer (SCLC) survive longer if they have the antibody-

mediated Lambert-E aton myasthenic syndrome (LE MS), making this autoimmune 

disorder a prototype disease for studying cancer immunosurveillance. Patients with 

non-tumour LE MS (NT-LE MS) never develop SCLC, but are otherwise 

indistinguishable clinically. Therefore, we have compared immunogenetic factors in 

SCLC-LE MS and NT-LE MS and studied their role in the pathogenesis of LE MS and 

survival from SCLC. In 4 8  British and 2 9  Dutch Caucasian LE MS patients, we studied 

clinical symptoms, antibody titres, HLA-types and alleles at six nearby located 

microsatellite loci. Highly significant associations were found in NT-LE MS, which 

appeared strongest with HLA-B8 , but also involved HLA-DQ 2 , -DR3  and six flanking 

microsatellite alleles. SCLC-LE MS patients were not different from controls. Smoking 

was a strong predictor of SCLC. In contrast, HLA-B8  positivity correlated with a 

decreased risk of SCLC even among the smokers. Moreover, in SCLC-LE MS patients, 

HLA-B8  positivity correlated with prolonged survival after LE MS onset. We propose 

that two distinct immunopathogenetic routes can lead to one clinically and 

serologically indistinguishable autoimmune myasthenic syndrome. HLA-DR3 -B8  is 

strongly associated with LE MS in non-tumour patients only. In other LE MS patients, 

SCLC apparently provides a powerful autoimmunogenic stimulus that overrides HLA 

restrictions in breaking tolerance to calcium channels.  Moreover, negativity for HLA-

B8  combined with smoking behaviour points more strongly to an underlying SCLC, 

and predicts a worse prognosis in SCLC-LE MS patients. 
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Introduction

Less than 10% of patients with small cell lung cancer (SCLC) survive more than two 

years after tumour detection.1 The median overall survival is only 10 months after 

diagnosis of these strongly smoking-related tumours. However, it reaches 17 .4 months 

in SCLC patients who have the rare autoimmune Lambert-Eaton myasthenic 

syndrome (LEMS).2 This highly informative antibody-mediated paraneoplastic disorder 

must hold clues to mechanisms of cancer immunosurveillance. Several studies of 

paraneoplastic neurological diseases confirm that the immune system can mount a 

strong response against the associated malignant tumour, resulting in its regression or 

even eradication.3- 5 However, the neoplastic cells often cease to present key target 

molecules and subseq uently escape recognition. 

LEMS is a prototypic paraneoplastic disorder, with an unusually well defined target 

autoantigen, the P/ Q-type voltage gated calcium channels (VGCC). An SCLC is found 

in approximately 5 0% of all LEMS patients,6 while 1-3 % of all SCLC patients develop 

LEMS (SCLC-LEMS).7 The SCLC cells express P/ Q-type VGCC, and LEMS patients’  

IgG reduces Ca 2+  flux into SCLC cell lines.8 Apparently, therefore, in SCLC-LEMS, 

the autoantibodies are initially provoked by tumour VGCC that cross-react with those 

at the nerve terminals;  indeed, if the tumour can be removed or destroyed, the 

antibodies may wane,9 and LEMS often remits.10

Interestingly, another subgroup of typical LEMS patients never develop SCLC, even 

after prolonged follow-up, most of whom are non-smokers.6 In three small series of 

these non-tumour LEMS (NT-LEMS) patients, there are consistent associations with 

HLA-DQ2 and -DR3 in the class II region, and especially with B8 in class I.11- 13 These

alleles belong to the same conserved HLA-DR3-B8-A1 haplotype that associates with 

several other autoimmune disorders, including early-onset myasthenia gravis (MG).14

More detailed analysis of the intervening class III and nearby class I regions using 

microsatellites has identified a highly conserved combination of linked alleles.15  In 

SCLC-LEMS cases, the evidence for associations with this HLA region is less clear. A 

marginally increased prevalence of HLA-B8 was noted only in one series of 14 LEMS 

patients with tumours.11 In other paraneoplastic autoimmune disorders, such as the 

SCLC-related anti-Hu syndrome16 and thymoma-related MG,17 no clear associations 

have been reported. 

These findings suggest that distinct immunopathogenetic pathways could lead to an 

identical neurological and serological picture in paraneoplastic and idiopathic LEMS. 

Seeking clues to underlying mechanisms, we studied differences in HLA-genotypes 

between these LEMS subgroups in a large combined British and Dutch cohort.
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Materials and methods 

Patients

The 37 available Dutch LEMS patients were ascertained through a nationwide study 

from 1997 to 2000. Twenty-nine of them met our inclusion criteria, as did 48 of the 6 7 

available British LEMS patients (seen in Oxford or London between 1983 and 1997) 

(F ig. 1). These criteria were Caucasian LEMS patients with a cytologically or 

histologically proven SCLC, or patients with no tumour plus at least three years follow-

up after the diagnosis of LEMS.

LEMS was diagnosed if the patient had muscle weakness and either anti-P/Q-type 

VGCC serum antibodies or abnormal electromyography (or both), the latter 

comprising a reduced resting compound muscle action potential amplitude that 

increased by > 100% following high-frequency repetitive nerve stimulation or maximal 

voluntary contraction. Two neurologists, one in Oxford and one in Leiden, examined 

all patients and evaluated (serially) their weakness and autonomic dysfunction, the 

drugs given to treat their LEMS and the presence of other immunological disorders 

(Table 1). They were considered smokers if they had consumed one or more cigarettes 

per day during at least one year. All sera were assayed for the presence of anti-P/Q-

type VGCC antibodies in Oxford at diagnosis as described before.9

F ig ure 1.  F low -c h art sh ow ing  inc lusion of  D utc h  or B ritish  p atients.  

SCLC
n=9

no tumour 
n=20

SCLC
n=17

no tumour 
n=31

Non-Caucasian n=6
(3 SCLC, 3 non-tumour) 

Follow-up < 3 yrs n=9

other tumour n=4 

Follow-up < 3 yrs n=2 

other tumour n=1   

Non-Caucasian n=5
(1 SCLC, 4 non-tumour) 

included patients 
n=29

British patients 
n=67

Dutch patients 
n=37

included patients 
n=48



Table 1. Clinical features of the patients included.

Non-tumour associated LEMS (n=51) Smal l  cel l  l ung  cancer associated LEMS (n=2 6 )

D u t c h  B r i t i s h  T o t a l  D u t c h  B r i t i s h  T o t a l pa

S e x  (m a l e : f e m a l e ) 9 : 11 16 : 15 2 5: 2 6  7 : 2  10 : 7 17 : 9  n. s .  

O ns e t - a g e  i n y e a r s b 53 (11- 6 9 ) 51 (16 - 7 4 ) 51 (11- 7 4 ) 55 (3 5- 7 3 ) 58 (4 3 - 7 2 ) 58 (3 5- 7 3 ) 0 . 0 0 0 4  

A nt i - V G C C - a nt i b o d y

   p a t i e nt s  p o s i t i v e  (% ) 

   t i t r e  i n p m o l / l b

18

2 7 4

(9 0 % )

(0 - 7 3 8)

2 7

19 0

(87 % )

(0 - 153 2 )

4 5

2 17

(88% )

(0 - 153 2 )

8

4 51

(89 % )

(3 6 - 7 4 1)

15

157

(88% )

(0 - 2 7 7 2 )

2 3

2 3 7

(88% )

(0 - 2 7 7 2 )

n. s .

n. s .

S m o k i ng  h i s t o r y  (% ) 9 (4 5% ) 11 (3 5% ) 2 0  (3 9 % ) 9  (10 0 % ) 14 / 15c (9 3 % ) 2 3 / 2 4  (9 6 % ) 1. 6 x 10 - 6

A d d i t i o na l  A I D  (% ) 5 (2 5% ) 10 (3 2 % ) 15 (2 9 % ) 0  (0 % ) 3 (18% ) 3 (12 % ) n. s .  

LEMS=Lambert-Eaton myasthenic syndrome. VGCC= voltage gated calcium channel. n.s.= not signif icant. A I D = autoimmune disorders. 

ap -values are given f or comp arisons betw een totals of  p atients w ith non-tumour associated versus small cell lung carcinoma associated LEMS.

bmedian ( range) .

c f or tw o B ritish p atients,  no inf ormation about smok ing history w as available.

H
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The medical Ethical Committees of both hospitals approved the study and all patients 

g ave informed consent.  

HLA typing 

A ll patients w ere H L A - typed for class I  using  P CR - S S O  ( D ynal B iotech)  and for class 

I I  using  standard P CR  for seq uence- specific polymorphisms ( P CR - S S P ) . 18 H L A  

typing  of the D utch control g roup w as previously performed in L eiden. 18 H L A  data 

for B ritish controls are from H aw orth. 19 , 2 0 The control g roup for microsatellite 

prevalences consisted of 3 2 4  unrelated healthy randomly selected D utch individuals.  

G e no typing f o r  m ic r o s a te l l ite  a l l e l e s  

S ix  microsatellite mark er loci w ere studied;  D 6 S 1 0 1 4 ,  D 6 S 2 7 3 ,  TN F a in the M H C 

class I I I  reg ion of chromosome 6  and M I B ,  C1 - 2 - 5  and C1 - 3 - 2  nearby in the M H C 

class I  reg ion ( F ig .  2 ) .  M icrosatellite typing  w as performed as described previously. 15

S ta tis tic a l  a na l ys is  

W e compared clinical characteristics by standard t- test or Chi- sq uare test w hen 

appropriate.  O dds R atios ( O R )  w ere calculated using  H aldane’ s modification of 

W oolf’ s method.  D ifferences in prevalences of alleles or allele combinations w ere 

tested by F isher’ s ex act test using  the S tatX act statistical pack ag e ( Cytel S oftw are,  

Cambridg e,  M A ,  U S A ) .  F or ex tra rig or,  p- values of H L A  and microsatellite phenotype 

prevalences w ere corrected for multiple testing  ( using  the sum of all informative alleles 

tested at each locus,  n= 1 0 2 ;  pc- value) .  S urvival data w ere compared using  a L og - rank  

test included in the S P S S  softw are pack ag e ( S P S S  I nc. ,  Chicag o,  I llinois,  U S A ) .  

Results

C l inic a l  c h a r a c te r is tic s  

The N T- L EM S  patients had sig nificantly low er onset- ag es than the S CL C- L EM S  

patients ( p= 0 . 0 0 0 4 )  ( Table 1 ) .  The modest increase in prevalence of other 

autoimmune diseases in N T- L EM S  did not reach sig nificance.  W e saw  no differences 

in anti- P / Q - type V G CC antibodies.  The proportion of smok ers among  the S CL C-

L EM S  patients w as 9 6 %  compared to only 3 9 %  in the N T- L EM S  patient g roup 

( p= 1 . 6 x 1 0 - 6 ) ;  the averag e in the g eneral D utch population for 1 9 9 7  w as 4 0 %  in males 

and 3 2 %  in female. 2 1



Figure 2. Map of MHC region on chromosome 6, showing the localization of HLA-loci and microsatellites. 
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HLA analysis

No difference has been reported for HLA-DR3, -B8 or -A1 prevalences between 

Du tch and British healthy  controls. 18-20 O u r Du tch and British LE M S  patients also 

showed very  sim ilar HLA prevalences withou t sig nificant differences ( T able 2 , F ig .  3) .  

T herefore, they  have been com bined here ( T able 3) .  W e fou nd hig hly  sig nificant 

associations with the HLA-DR3, -B8 and -A1 alleles in NT -LE M S  com pared to both 

the controls and the S C LC -LE M S  cases ( T able 3, F ig .  3) .  T he strong est was with 

HLA-B8 ( pc= 7 . 8x 10 -10 versu s controls, pc= 2 . 2 x 10 -4  versu s S C LC -LE M S ) .  T he 

associations with HLA-B8 and -DR3 cou ld not be separated from  each other by  

calcu lating  either of them  conditional on the other.  However, it shou ld be noted that 

DR3+-B8- and DR3--B8+ haploty pes are u ncom m on in C au casians.  I n strik ing  

contrast, in S C LC -LE M S , these alleles showed no increases, whether individu ally  or in 

com bination;  the apparent decreases are not sig nificant.

M ic r o sat e llit e  analyse s 

T he m icrosatellite com bination D6 S 10 14 * 14 3, D6 S 2 7 3* 139 , T NF a* 9 9 , M I B* 35 0 , C 1-

2 -5 * 19 6  and C 1-3-2 * 35 4  was seen in 4 5 %  of the NT -LE M S  patients, versu s 15 %  of 

the controls ( T able 3, F ig .  3) .  T hese alleles are in strong  link ag e diseq u ilibriu m  with 

the HLA-DR3-B8-A1 haploty pe;  collectively  they  are m ark ers for a conserved 

haploty pe. 15  W e confirm ed that all six  of these alleles were inherited tog ether;  in fou r 

of fou r fam ilies of Du tch NT -LE M S  patients, the com plete haploty pe was present in 

all the HLA-DR3-B8+ first- deg ree fam ily  m em bers that were tested, inclu ding  at least 

one parent and one sibling  ( not shown) .  No sig nificant differences in allele 

prevalences were fou nd between S C LC -LE M S  and controls.  

T ab le  2 .  HLA- D R 3 ,  - B 8  and  - A1  p r e v ale nc e s in D u t c h  and  B r it ish  p at ie nt s w it h  no n-

t u m o u r  Lam b e r t - E at o n m yast h e nic  synd r o m e  ( N T - LE M S )  and  sm all c e ll lu ng  c ar c ino m a 

asso c iat e d  Lam b e r t - E at o n m yast h e nic  synd r o m e  ( S C LC - LE M S ) .  

Locu s Allele Du tch NT -

LE M S  ( % )  

n= 2 0

British NT -

LE M S  ( % )

n= 31

p Du tch S C LC -

LE M S  ( % )  

n= 9

British S C LC -

LE M S  ( % )  

n= 17

p

HLA- p h e no t yp e  p r e v ale nc e s 

HLA-

DRB1
0 30 1 13 ( 6 5 )  2 3 ( 7 4 )  ns 2  ( 2 2 )  3 ( 18)  ns 

HLA-B 0 80 1 14  ( 7 0 )  2 1 ( 6 8)  ns 2  ( 2 2 )  1 ( 6 )  ns 

HLA-A 0 10 1 9  ( 4 5 )  16  ( 5 2 )  ns 1 ( 11)  1 ( 6 )  ns 



Figure 3. HLA and microsatellite phenotypes in each patient. Black / w hite b ox es indicate positiv ity/ negativ ity f or each allele 

listed f rom lef t ( centromeric)  to right ( telomeric) :  HLA- D R B1 * 0 30 1 ;  D 6 S 1 0 1 4 * 1 4 3;  D 6 S 2 7 3* 1 39 ; T N Fa* 9 9 ;  M I B* 35 0 ;  

HLA- B* 0 8 ;  C 1 - 2 - 5 * 1 9 6 ;  C 1 - 3- 2 * 35 4  and HLA- A* 0 1 . 

Patients with non-tumour LEMS Patients with SCLC-LEMS 

HLA-DR D6S1014 D6S237 TNF-a MIB HLA-B C1-2-5 C1-3-2 HLA-A
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utch patients 
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Table 3. HLA and microsatellite phenotype prevalences in non-tumour Lambert-Eaton myasthenic 

syndrome ( N T-LEM S ) ,  small cell lung  carcinoma associated Lambert-Eaton myasthenic syndrome 

( S C LC -LEM S )  and healthy controls.

Locus Allele Controls 

( % )

N T - LE M S

( % )

n= 5 1

S CLC- LE M S

( % )

n= 2 6

N T - LE M S  v s.  

Controls

p / p c-value

N T -L E M S  vs .  

S C L C -L E M S

p / p c-value

S C L C -L E M S

vs .  C o n t r o ls  

p / p c-value

HLA-phenotype prevalences 

H L A -D R B 1  0 3 0 1 5 9 9 / 2 3 9 5  ( 2 5 ) 3 6  ( 7 1 )      5  ( 1 9 )  1 . 9 x 1 0 - 1 1 /  2 . 0 x 1 0 - 9  2 . 6 x 1 0 - 5 /  2 . 8 x 1 0 - 3 n s

H L A -B  0 8 0 1 5 5 4 / 2 4 4 0  ( 2 3 ) 3 5  ( 6 9 )      3  ( 1 2 )  7 . 4 x 1 0 - 1 2 /  7 . 8 x 1 0 - 1 0  2 . 1 x 1 0 - 6 /  2 . 2 x 1 0 - 4 n s

H L A -A  0 1 0 1 7 4 7 / 2 4 3 9  ( 3 1 ) 2 5  ( 4 9 )      2    ( 8 )  8 . 5 x 1 0 - 3 /  n s  3 . 0 x 1 0 - 4 /  3 . 1 x 1 0 - 2 9 . 2 x 1 0 - 3 /  n s  

D R 3 + B 8 4 2 6 / 2 1 3 1  ( 2 0 ) 3 2  ( 6 3 )      2    ( 8 )  7 . 0 x 1 0 - 1 1 /  7 . 4 x 1 0 - 9  2 . 3 x 1 0 - 6 /  2 . 5 x 1 0 - 4 n s

B 8 + A 1 4 1 6 / 2 2 0 1  ( 1 9 ) 2 2  ( 4 3 )      1    ( 4 )  9 . 1 x 1 0 - 5 /  9 . 6 x 1 0 - 3  2 . 0 x 1 0 - 4 /  2 . 1 x 1 0 - 2 n s

D R 3 + B 8 + A 1  3 4 3 / 2 1 0 3  ( 1 6 ) 2 1  ( 4 1 )      0    2 . 9 x 1 0 - 5 /  3 . 0 x 1 0 - 3  3 . 2 x 1 0 - 5 /  3 . 4 x 1 0 - 3 1 . 5 x 1 0 - 2 /  n s  

M i crosatelli te m ark er phenotype prevalences 

D 6 S 1 0 1 4  1 4 3 5 1 / 3 2 4  ( 1 6 ) 3 2  ( 6 3 )      4  ( 1 5 )  9 . 9 x 1 0 - 1 2 /  1 . 0 x 1 0 - 9  8 . 8 x 1 0 - 5 /  9 . 3 x 1 0 - 3 n s

D 6 S 2 7 3  1 3 9 4 8 / 3 2 4  ( 1 5 ) 3 4  ( 6 7 )      5  ( 1 9 )  6 . 2 x 1 0 - 1 4 /  6 . 5 x 1 0 - 1 2  8 . 9 x 1 0 - 5 /  1 . 0 x 1 0 - 2 n s

T N F a 9 9 1 3 6 / 3 2 4  ( 4 2 ) 4 0  ( 7 8 )    1 4  ( 5 4 )  1 . 4 x 1 0 - 6 /  1 . 5 x 1 0 - 4  3 . 6 x 1 0 - 2 /  n s  n s  

M I B 3 5 0 8 4 / 3 2 4  ( 2 6 ) 3 4  ( 6 7 )      8  ( 3 1 )  2 . 6 x 1 0 - 8 /  2 . 7 x 1 0 - 6  3 . 7 x 1 0 - 3 /  n s  n s  

C 1 -2 -5  1 9 6 6 2 / 3 2 4  ( 1 9 ) 3 4  ( 6 7 )      6  ( 2 3 )  2 . 2 x 1 0 - 1 1 /  2 . 3 x 1 0 - 9  5 . 9 x 1 0 - 4 /  n s  n s  

C 1 -3 -2  3 5 4 1 0 1 / 3 2 4  ( 3 1 ) 3 4  ( 6 7 )    1 4  ( 5 4 )  2 . 6 x 1 0 - 6 /  2 . 8 x 1 0 - 4              n s  2 . 8 x 1 0 - 2 /  n s  

C o n s er ved

h ap lo t y p ea

 3 9 / 2 5 4  ( 1 5 ) 2 3  ( 4 5 )      2    ( 8 )  1 . 1 x 1 0 - 5 /  1 . 2 x 1 0 - 3  7 . 6 x 1 0 - 4 /  n s  n s  

aThe conserved haplotype includes the alleles: D6S1014*143, D6S273*139, TNFa*99, MIB*350, C1-2-5*196, and C1-3-2*354. P-values are show n b ef ore ( p)  and af ter 

correction ( pc )  f or the total num b er of  alleles tested ( correction f actor =  102) . 
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Figure 4. Risks of SCLC by smoking behaviour and presence of HLA-B8. 

*For two patients, no information abou t smoking  behaviou r was available.  

B8 positive:
SCLC in 3/14 (21%)
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SCLC in 20/29 (69%)
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non-smokers:
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OR 18.3 
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(95%CI 0.00-4.35) 
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Prediction of SCLC in LEMS patients 

As expected, smoking conferred a significantly increased risk of SCLC in our LEMS 

series ( F ig.  4 ) ;  2 3  of th e 4 3  smokers dev eloped SCLC v ersus only 1  of th e 3 2  non-

smokers ( O R  1 8 . 3 ;  p= 2 . 5 x1 0 -6 ) .  O n th e oth er h and, among all our 3 8  LEMS patients 

w ith  H LA- B 8 , SCLC w as detected in only 3  ( 8 % ;  all w ere smokers)  v ersus 2 1  of th e 

3 7  w ith out - B 8  ( 5 7 % ;  2 0  w ere smokers)  ( O R  0 . 0 8 ;  p= 5 . 1 x1 0 -6 ) .  Ev en among th e 

LEMS smokers, SCLC w as less common in th ose w ith  H LA- B 8  ( O R  0 . 1 6 ;  p= 0 . 0 0 3 ) .  

Consistently, th e only non- smoking patient w ith  SCLC w as H LA- B 8 – .   

Prog nosis of SCLC 

W e determined th e ‘ diagnostic interv al’  –  th e period b etw een LEMS onset and th e 

diagnosis of SCLC –  in 2 3  of th e 2 6  SCLC- LEMS patients, th e median v alue b eing 5  

month s ( range – 2  to 2 1 3  month s) .  I n 7 4 %  ( 1 7 / 2 3 )  of th e patients, th e tumour w as 

diagnosed w ith in tw o years of th e first symptoms of LEMS.  W e could also determine 

th e ‘ tumour surv iv al’  for 1 7  of th e 2 6  SCLC- LEMS patients.  T h eir ov erall median 

surv iv al w as at least 1 4  month s ( range 0 - 1 2 2 )  after tumour detection v ersus 1 0  month s 

for SCLC patients w ith out LEMS. 2 Surv iv al after onset of LEMS, i. e.  ' diagnostic 

interv al'  and ' tumour surv iv al' , w as significantly longer in th e th ree H LA- B 8 + ( median 

7 1  month s)  th an in th e 1 4  H LA- B 8 – SCLC- LEMS patients ( median 2 4 , range 4 - 1 9 4  

month s;  p= 0 . 0 4 7 ) .                                       

     

Discussion

W e report a striking contrast in H LA- associated LEMS- susceptib ility b etw een patients 

w ith  and w ith out SCLC in independent D utch  and U K  coh orts.  T h e alleles from th e 

conserv ed H LA- D R 3 - B 8  h aplotype all sh ow ed sub stantial increases in th e N T - LEMS 

cases, w h ereas no significant differences w ere found b etw een th e SCLC- LEMS 

patients and controls.   

Com paring  H LA  associations in LEMS 

T h e maj ority of th e N T - LEMS patients expressed th e H LA- D R 3 - B 8  h aplotype.  I n 

Caucasians, th is h igh ly conserv ed h aplotype associates w ith  many immunopath ological 

diseases. 1 4  O ur results from six microsatellites v ery strongly suggest th at th ey are also 

h igh ly conserv ed in our N T - LEMS patients, th eir ‘ core’  b eing inh erited en b l oc.  D espite 

rigorous correction, th e H LA- B 8  association in N T - LEMS is v ery strong and is v ery 

reminiscent of th at in early- onset MG ,22 w h ere oth er autoimmune disorders are again 

common.  As in LEMS, th is h aplotype is not increased or ev en sligh tly decreased in 

MG  w ith  tumour ( th ymoma) . 1 7  A recent study stressed th e relationsh ip b etw een H LA-

B 8  and th ymic h yperplasia b ut not th ymoma in MG . 1 7  T h is analogy suggests th at 
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thymoma and SCLC play similar roles in pathogenesis, autosensitizing by expressing 

relevant antigens in a ‘dangerous’ autoimmunogenic environment.  

In both MG and LEMS, paraneoplastic and idiopathic subgroups are clinically and 

serologically indistinguishable:  autoantibody profiles can be almost identical in MG 

patients with and without thymoma. Therefore, the autoimmunity-prone conserved 

HLA-DR3-B8 haplotype appears to be a decisive factor in responsiveness in patients 

without tumour, possibly affecting early stages in cellular activation and/or the 

cytokine balance.14 An increased spontaneous release of TNF-α  is very characteristic 

of Caucasians with the HLA-DR3-B8-A1 haplotype,23  and was also noted in first-

degree relatives of our patients with NT-LEMS, although it was not confined to those 

with HLA-DR3-B8.24 

Interestingly, our present study could not confirm the weak positive association with 

HLA-B8 that we noted previously in 14 patients with tumours.11 This partly reflects 

our strict exclusion now of cases with tumours other than SCLC; if these were 

coincidental, they would belong to the NT-LEMS group. 

A role for HLA alleles in immunosurveillance 

The low prevalence of HLA-DR3-B8 haplotype in SCLC-LEMS is intriguing. We 

previously demonstrated that SCLC patients with LEMS have an improved survival 

after detection of the tumour,2 though they mostly die eventually from tumour 

complications. This accords with the concept of ‘cancer immunoediting’, whereby an 

immune attack on tumour cells initially controls their growth, but often also selects for 

less sensitive escape variants.5 In several of our patients more than 20 months elapsed 

before tumours were detected, conceivably because the immune response can control 

the tumour in an early stage by reacting against its V GCC (and other antigens) 

expressed by the SCLC in this ‘dangerous’ immune-stimulating environment. The 

presence of the conserved haplotype containing HLA-B8 and linked MHC loci in our 

SCLC-LEMS patients evidently resulted in an additional survival advantage. 

Conversely, it cannot be excluded that some HLA-B8+ smokers included in the NT-

LEMS group already have eradicated a developing SCLC before their LEMS 

presented. As predicted before,25 such immunity is inevitably hard to substantiate. 

Our evidence also supports previous deductions that autoimmunization must begin 

when the tumours are still very small,5, 25 and that their 'dangerous' microenvironment 

must provide powerful stimuli that can overcome the usual HLA restrictions. Indeed, 

tumour macrophage infiltration was greater in SCLC-LEMS than in patients with 

SCLC alone.26 In time, SCLC may escape immune recognition or elimination, for 

example by deficiencies in HLA expression.26 



Chapter 10 

110

Independent evidence implicates HLA alleles in SCLC – notably an increase in HLA-

B44.27 We noted a similar, but non-significant trend in our UK patients (data not 

shown). There is an intriguing parallel in the CD8+ T cell response to Epstein-Barr 

virus antigen EBNA-3A.28  Healthy subjects with HLA-B8 nearly all respond to one 

particular epitope, their T cells using T cell receptors with highly restricted α and β  

seq uences that happen to cross-recognize HLA-B4402 (without EBNA-3). Moreover, 

these T cells are undetectable (deleted) if the donor also has B4402, and any 

responding cells now use different T cell receptors. One could speculate that, also in 

patients with SCLC and LEMS, protective responses to SCLC can be restricted to 

HLA-B8 and prevented by coincident B4402.      

The beneficial effects of immunosurveillance were evidently not confined to HLA-

B8+ cases. One of the B8 negative patients who has survived > 10 years achieved a 

complete clinical remission of LEMS after chemotherapy. We previously reported a 

second patient with a tumour-free survival of > 7 years without symptoms of LEMS 

or drug treatment,10  and a third who became seronegative for anti-VGCC antibodies 

after chemotherapy.9 Thus, not only can these tumours be completely eliminated in 

the absence of the HLA-DR3-B8 haplotype: the resulting decline in the anti-VGCC 

antibodies and clinical remission of LEMS without further immunosuppressive 

therapy strongly suggests that the immunogenicity of the tumour cells is the 

overriding factor in SCLC-associated autoimmunity.  

Early detection of SCLC in LEMS patients 

In 50-60% of LEMS patients, SCLC is detected within two years of diagnosis of 

LEMS, but this interval can sometimes be much longer, up to almost 6 years.6 A 

significant clinical concern is how freq uently to monitor for tumours when following 

new LEMS cases who smoke. It is accepted that patients with SCLC-associated and 

idiopathic LEMS do not show any clearly distinguishing clinical or serological 

differences.6,29 Smoking- or tumour-associated traits such as a higher onset-age, a male 

bias, more weight loss at the time of diagnosis, and a higher ESR, either appear late in 

the course of disease or lack specificity, and cannot therefore be used as early 

predictors of an occult SCLC. Interestingly, the absence of HLA-B8 proved to be 

highly predictive of SCLC even in LEMS patients who smoked. By combining the 

presence of HLA-B8 with a non-smoking habit, we could correctly predict the 

absence of an underlying SCLC (Fig. 4). These early pointers at the time of diagnosis 

of LEMS could be valuable in saving patients unnecessary investigations and stress.  

Conclusion

We hypothesize that two different aetio-pathologies can lead to LEMS. In ~ 50% of 

cases, provocation is mysterious but the autoimmunity-prone HLA-B8 haplotype is 
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clearly one important contributor. In the others, LEMS is provoked by ‘dangerous’ 

exposure of VGCC by SCLC cells, leading to temporary loss of tolerance and 

symptoms that remit if the tumour is eradicated. Here, HLA-DR3-B8 or linked alleles 

can act like a two-edged sword by favouring autoimmune reactions while also 

enhancing immune surveillance against the SCLC and improving survival; their 

absence should also help clinicians to anticipate an underlying SCLC.  
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