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ABSTRACT: Shwuchman's Syndnnne is u rare disorder which causes 
considerable morbidity in childhood nnd cun be confused with cystic fibro
sis. Six pailenL~ (~ males; mean age 27 yrs) are descrlbecl in order to 
Illustrate the clinical picture of the syndrome in adults. llecognized fea
tures pe1·s istln~,: in later lll'e lnclude pancreatic insufficiency and hone 
marrow dysfunction (<Ill patients), sh01·t s tature (516), advanced dental caries 
(4/6), and impaired glucose tolerance (2/6). Chest rudiograph was normal 
In all patients whilst lung function tests shvwed mild restriction in three 
and obst ruction in two. All patients were cyclically neutr<1pcmic (nadir 
count 2.1 x 109·l'1). Four or the six patients were thrombocytopenic nnd 
three had persistent immuno~lobulin deficiencies. Neutt·ophil chcmota;xls 
wus abnormal In four patients lllld the nitro blue letrazollum test 
wus nbnurmnl In a fifth. Two patients suffer·ed from r·ecurrent respiratory 
infect ions, one of whom died frum bone marrow aplasia. Althou~,:h 

Shwuchmnn's Syndrome may he less trouble!iome In adults than in chil
dren, mnny of the nbnormulitles persist into adult life unci nwy continue tu 
cause diagnostic difficulty. 
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Shwachman's Syndrome is a rare, occasionally fatal, 
disorder t.he main features of which are pancrcat.ic insuf
ficiency and bone marrow dysfunction [1]. Numerous 
additional features have been described including growlh 
retardation, skeletal abnormalities, metaphyseal dyschon
droplasia, renal tubular defects, diabetes mellitus and 
psychomOLor ret.:'lnlat.ion [2]. The initial presentation may 
mimic cit.her cyst.ic ribrosis or coeliac disease. Most cases 
arc now diagnosed in infancy or childhood, although 
occasional cases are described for the first. t.ime in ado
lescence l3, 4]. 

The usual haematological abnormalities are varying 
degrees of leucopenia, neutropenia and thrombocytopenia, 
all of which may be either constanL ur cydicaJ L3 ]. ln ur 
to 85% or paLicms ll1e neutrophils have defective mobil
ity [5J, which is thought to result from a cytoskcletal 
abnormtllity [6j . Putients mny also have vari~tble immu
noglobulin abnormalities [2, 4, 7]. 

Children with Shwachman's Syndrome are said to be 
predisposed to recurrent infections, particularly involv
ing the upper and lower respiratory tract [2, 8), and a 
25% childhood mortality from infections has been re
ported in some series l9J. lt has, however, been sug
gested that the degree and duration of neuLropcnia 
correlate poorly with 1hc occurrence ctnd severity or 
infective episodes (9] and, furthcm10re, whilst l11c neu· 
trophil defec t persists throughoul childhood, the sus
ceptibility to infection may decline with age f10]. 

Despite considerable morbidity in childhood , most pa-

tients with Shwachman's Syndrome survive into adult 
life. Information about Lhe syndrome in adults is limited 
and the purpose of this report is to describe six adults 
with Shwachman's Syndrome, one of whom was first 
diagnosed at the age of 31 yrs. In view of the 
clinical similarity to cyst.ic fibrosis, patients may be cared 
for by respiratory physicians and, thus. l11c respiratory 
and infcclivc aspects of the cases arc emphasized. 

Case Reports 

Six patients (4 males), mean age 27 yrs (range 19- 32 
yrs), arc described. All had exocrine pancreatic insuffi
ciency, and variable bone marrow dysfunction. Infor
mation was obtained from the case notes and clinical 
review (4 patiems). Four patients were under the care of 
chest physicians unci two were cared for by a gasl.rocn
tcrologisl. Clinir;al fcmurcs arc summnrizcd in table 
I and labor:Hory results are shown in J.Jble 2. 

Cases 2, 3 and 5 had siblings wi1h the syndrome but 
there were no other affected family members. Recent 
arterial blood gas measurements have not been made. 

Pa1ient 1 

This patient , now 32 yrs old, developed symptoms sug
gcsLing coeliac discnsc in childhood, although there were 
also frequent upper respiratory Lract infections. At the 
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Table 1. - Clinical features of six adults with 
Shwachman's Syndrome 

Patients 2 3 4 5 6 

Age 32 30 26 32 19 25 
Sex M F M M F M 
Age at diagnosis 31 23 19 10 10 
Short stature + + + + + 
Recurrent infections + + 
Diabetes mellitus + + 
Dental abnormalities + + + + 
Dysmorphic features + + 

All patients had steatorrhoea when not receiving pancreatic 
supplements. +: features present; -: features absent. 

age of 22 yrs abnormal biochemical liver function tests 
and thrombocytopenia were noted. A normal gluten 
challenge refuted the diagnosis of coeliac disease, pan
creatic function tests showed no enzymatic activity and 

cystic fibrosis was suspected. He had normal stature, poor 
dentition, pectus excavatum and a clear chest. Although 
the chest radiograph showed perihilar ring shadows, 
bronchograph was normal. Mildly deranged liver func
tion tests were noted; other blood and neutrophil func
tion tests are summarized in table 2. Pulmonary function 
testing showed a mild obstructive pattern. Two sweat 
tests and measurement of nasal potential difference were 
normal and, in veiw of the pancreatic failure and bone 
marrow dysfunction, Shwachman's Syndrome was diag
nosed. He had normal bowel function whiJst receiving 
pancreatic supplements but had had two chest infections 
in the previous year. The mildly abnormal liver function 
tests have persisted. 

Patient 2 

This 30 yr old female was initially thought to have 
either coeliac disease or cystic fibrosis. Mild leucopenia 
and neutropenia had been present throughout life and 
Shwachman's Syndrome was diagnosed at the age of 23 

Table 2. - Laboratory data of six adults with Shwachman's Syndrome 

Patient 2 3 4 5 6 

Haemoglobin g·1'1 14.9-15.8 12.9-14.3 13.1-15.6 11.9-13.2 11.8-13.2 11.5-14.6 
(M 13.5- 18.0) 
(F 11.5-16.5) 

WBCx109 3.3-5.6 3.3-4.5 3.0-3.7 2.1-2.7 2.9-4.1 2.8-8.0 
(4-10) 

Neutrophilsx I09·t1 2.4-4.0 1.2-2.0 0.7-1.5 0.7-2.7 0.7-1.0 0.4-2.2 

Platelets x109·/'
1 82-156 188-220 158-181 102-157 124-150 65-140 

(150-400) 

Immunoglobulins J-IgMJ-IgA N J-rgM N J-IgAJ-IgM N 

Complement N N N N/A N N 

Neulrophil function 

NBT N N N N N J_ 

Phagocytosis N N N N N N 

Chemotaxis/migration ! -1. -1. -1. N N 

Lung function %pred 

FEV
1 90 52 72 NIA 88 68 

PVC 118 87 79 NIA 77 72 
FEV

1
% 63 59 82 N/A 90 94 

TLC 151 82 78 NIA 89 94 
Kco 97 91 110 NIA 90 NIA 

CXR N N N N N N 

The haematolo~ical data is based on at least three blood samples (normal ranges in brackets). N: normal resull; N/A: test results 
not available; J,: impaired/abnormal result; WBC: white blood corpuscles; NBT: nitro blue tetrazolium; FEY : forced expiratory 
volume in one second; FVC: forced vital capacity; TLC: total lung capacity; Kco: carbon monoxide transfer coehicient; CXR: chest 
X-ray. 
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yrs, following a normal sweat test. She had had neither 
respiratory infections nor symptoms. Currently the only 
physical abnormality was short stature (ht 145 ems; wt 
51 kg); the chest wm; clinical! y clear. Lung function tests 
showed a mild mL-xcd obstructive/restrictive pattern and 
chest radiograph was normal. Neutrophil function tests 
showed reduced chemotactic activity. She had mild stea
torrhoea following fatty meals. 

Patient 3 

This 26 yr old man is the brother of patient 2. 
Although cystic fibrosis was considered initially, 
Shwachman's Syndrome was diagnosed at the age of 19 
yrs following a normal sweat test. He had cyclical leu
copenia and neutropenia and had developed insulin de
pendent diabetes at the age of 12 yrs. He had short stature 
(ht 151 ems; wt 50 kg), and extensive dental caries but 
no other physical abnormality. Chest radiograph was 
normal, whilst lung function tests showed a slight re
strictive defect. Neutrophil function tests showed reduced 
chemotactic activity. He was currently weii, and had had 
no respiratory tract infections. 

Patient 4 

This 32 yr old male presented with steatorrhoea. Early 
investigation revealed a normal sweat sodium, exocrine 
pancremic insufficiency, leucopenia, thrombocytopenia 
and a transient renal tubular defect, and Shwachman's 
Syndrome was diagnosed at the age of 10 yrs. Subse
quently mild glucose intolerance and premature dental 
caries developed. He had had one hospital admission with 
a childhood chest infection. He had short stature (ht 151 
ems), but no dysmorphic features and the chest was clear. 
The patient currently has no respiratory symptoms. 

Patient 5 

This 20 yr old woman failed to thrive in infancy, sweat 
test was negative and Shwachman's Syndrome was diag
nosed, a younger sister having died in infancy from the 
syndrome. There had been no respiratory problems in 
either childhood or adult life. Neutrophil function testing 
was nonnal. Lung function tests showed a mild restric
tive defect and the chest radiograph was clear. Physically 
she was short (ht 147 ems) with dysmorphic right middle 
finger. Chest examination was normal. 

Patient 6 

This 25 yr old male was initially thought to have cystic 
fibrosis. Shwachman's Syndrome was diagnosed at the 
age of 10 yrs following a normal sweat test. He had 
numerous childhood respiratory tract infections with poor 
dentition and recurrent dental abscesses. Sequential blood 
tests revealed cyclical leucopenia with constant neu
tropenia and thrombocytopenia. Recurrent infections 
continued in his early twenties. Neutrophil tests (on three 

occasions) showed abnormal nitro blue tetrazolium re
duction and defective chemiluminescent activity. Lung 
function tests showed a mild restrictive defect. This patient 
developed bone marrow aplasia and died from over
whelming infection despite supportive therapy. 

Discussion 

The clinical abnormalities found in the six adults re
ported typify those previously described in Shwachman's 
Syndrome [J, 2, 7- 9]. All had exocrine pancreatic insu[
ficicncy, bone marrow dysfunction and five of the six 
had growth retardation. Additional features persisting into 
adult life included immunoglobulin deficiency, diabetes 
mellitus, poor dentition and dysmorpltic features. Bone 
marrow aplasia is a previously well recognized terminal 
event. Gastrointestinal symptoms, which predominate, are 
generally well controlled with pancreatic supplements. 

Paticm 1 is of particular interest because of the late 
diagnosis. Alternative diagnoses had been made previ
ously and, although th is diagnosis might he challenged 
because of the patient's normal height, the presence of 
bone marrow dysfunction, impaired neutrophil mobility, 
pancreatic insufficiency, immunoglobulin dcfici.ency, 
advanced dental caries and pectus cxcavatum conformed 
with descriptions of the syndrome. Furthermore, varying 
degrees of hepatic abnormality arc well recognized [2, 
7]. Symptommic presentation of Shwachman's Syndrome 
in u 15 yr old adolescent has been reponed (3] and it is 
likely that the syndrome has a variable natural history, as 
in cystic fibrosis [11 ). Four of the f'i vc other patients 
were also diagnosed at n relatively late age. This is largely 
explained by the relatively recent initial report l l J and 
descriptions o~ larger series of the syndrome [21. 

Despite the apparcnlly severe hacmatological and im
munological abnormalities, only two of the six pmients 
suffered from recurrent infections in adu lt life. l.n con
trast severe recurrent infection may occur in 85% of 
children [2]. There is no evidence that either early diag
nosis or use of substitutivc therapy can affect the natural 
history of the syndrome. However, the relative freedom 
from infections in adults supports suggestions that 
susceptibility to infection in Shwachman's Syndrome 
declines with advancing age, even though abnormal neu
trophil mobility persist..;; Ll Ol. Other ncULropcnic States 
also may not be associated wit11 recurrent infections [ L2], 
probably bccnuse other hacmatopoicic cell lines, espe
cinlly monocytcs, arc intact. Furthermore, patients with 
Shwachmun 's Synclrornc arc gencmll y able to respond to 
infections with a satisfactory leucocytosis [2]. 

The reasons why patients 1 and 6 experience recurrent 
infections arc not clear. ln patient 6 the degree of neu
tropenia was occasionally very severe; however, he 
developed leucocytosis in response to a chest infection, 
and his scrum immunoglobulin concentrations were 
normal. Although this patient's ncutrophils showed nor
mal chemotaxis, both chcmolumincsccnt activity and the 
nitro blue tetrazolium tests [13) were abnonnal. The latter 
is a measure of the oxidativc enzymes associated with 
active phagocytosis and these defects suggest abnormal 
neutrophil intracellular function in this patient. 
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The immunoglobulin abnormalities seen in three of the 
patients are well recognized features of Shwachman's 
Syndrome [2, 4, 7]. Despite these and the associated neu
trophil abnormalities, only one of these patients experi
enced recurrent infections in adult life. It is likely that 
other components of the immune system are able to 
adequately compensate for such defects. 

All of the five patients from whom results were avail
able had mildly abnormal lung function tests. Previous 
information about lung function tests in Shwachman's 
Syndrome is sparse and confined to children. In patients 
over 2 yrs of age, mild restriction of dynamic volumes 
with preservation of total capacity has been noted [2]. 
This pattern was also seen in three of the adults currently 
described, in whom carbon monoxide transfer coefficient 
(Kco) was shown 10 be normal. The mild restrictive defect 
in these patients probably results from sub-clinical tho
racic cage abnormalities. The remaining two patients have 
mild airways obstruction. In patient 1 heavy cigarette 
smoking may be responsible, but the explanation for the 
abnormality in patient 2 is unclear. The relatively mild 
lung function abnormality and normal chest radiographs 
in adults support the view that Shwachman's Syndrome 
is not generally associated with significant structural 
respiratory damage [1, 2). 

The cause of this syndrome is unknown. Studies of 
chondrocytes from an area of metaphyseal dyschondro
plasia have led to suggestions that there is a secretory 
defect in the endoplasmic reticulum [14]. AooETI et al. 
[2] speculated that abnormal chondrocyte appearance and 
impaired neutrophil function could be explained by 
impaired function of cellular microtubular and microfil
ament elements. 

In conclusion, many of the features of Shwachmans 
Syndrome, which are recognized in children, persist into 
adult life. The adults reported generally had less respira
tory morbidity than younger patients and only minor 
impairment of lung function. Although they may repre
sent a group of patients with milder disease, one young 
adult died because of the syndrome. The main differen
tial diagnosis in later life is cystic fibrosis and physicians 
should be aware of the features of Shwachman's 
Syndrome in adults to aid differentiation of these two 
disorders. 
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Aspects respiratoires du syndrome de Shwachman chez les 
adultes. J. Wiggins, D. Geddes. 
RESUME: Le syndrome de Shwaclunan est une affection rare 
qui provoque une morbidite importante dans l'enfance et peut 
etre confondu avec la fibrose kystique. Six patients (4 hommes, 
age moyen: 27.2 ans) sont decrits pour illustrer le tableau clin
ique du syndrome chez les adultes. Les aspects caracteristiques 
persistant ulterieurement comportent une insuffisance pan
creatique et un dysfonctionnement mCdullaire chez tous les 
patients, une petite taille (5/6), des caries dentaires marquees 
(4/6), et une reduction de la tolerance au glucose (2/6). Les 
cliches thoraciques etaient normaux chez tous les patients, alors 
que les tests fonctionnels pulmonaires decelaient une restric
tion legcre chez trois et une obstruction chez deux d'entre eux. 
Tous les patients etaient cycliquement neutropeniques (nadir a 
2.1 x 109·11). Quatre des six patients avaient une thrombocy
topenic et trois des deficiences persistantes en immunoglob
ulines. La chimiotactisme des neuttophiles est anormal chez 
quatre patients, et le test au "nitro blue tetrazolium" est anor
mal chez un cinquieme. Deux patients souffTent d'infections 
respiratoires n~currentes, un d'entre eux decedant d'une aplasie 
de la moelle osseuse. Quoique le syndrome de Shwachman 
puisse etre moins genant chez les adultes que chez les enfants, 
beaucoup de ces anomalies persistent pendant la vie adultc et 
peuvent continuer a susciter des difficultes diagnostiques. 
Eur Respir J., 1989, 2, 285-288. 


