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SR MISHKIN, L SABLAUSKAS, S MISHKIN. Fructose and/or sorbitol intoler
ance in a subgroup of lactose intolerant patients. Can J Gastroenterol 
1994;8(6):389-393. The diagnosis and treatment of lactose intolerance often 
does not resolve all the symptoms of postcibal bloating and flatulence. Included 
in this study were 104 lactose intolerant patients (71 female, 33 male) who 
complained of residual postcibal discomfort in spite of adherence to and benefit 
from appropriate measures for their documented lactose intolerance (at least 20 
ppm H2 after 25 g lactose as well as appropriate symptomatic discomfort). 
Clinical characteristics common to this group included: symptomatic diarrhea 
( 12.5%), history of foreign travel ( 5 .8%), endoscopic and pathological evidence 
of gastritis and helicobacter infection (19.2 and 8.7%, respectively), nonspecific 
abnormalities of small bowel follow-through (15.4%), Crohn's disease (8. 7%) 
and colonic cliverticulosis (14.4%). Intolerance co fructose (at least 10 ppm Hz 
after 25 g fructose plus appropriate symptoms) or sorbitol (at least 10 ppm H2 
after 5 g sorbitol plus appropriate symptoms) was documented in 17.3 and 18.3%, 
respectively. Intolerance to both fructose and sorbicol (administered as separate 
challenges), more than twice as common as intolerance to either one alone, 
occurred in 41.4% and was independent of sex. In conclu ion, additional carbo
hydrate intolerances contribute to postcibal discomfort in more than 75% of 
lactose intolerant patients who remain symptomatic in spite of adherence to 
appropriate measures for this condition. While 62% of all patients had benefited 
significantly (greater than 50%) &om appropriate dietary measures and enzyme 
replacement for lactose intolerance, only 40% of those who were also fructose 
intolerant and 47% who were sorbitol intolerant benefited (greater than 50%) 
from appropriate dietary measures (no enzyme replacement yet available) for 
intolerance to these sugars. 
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Intolerance au fructose et/ou au sorbitol chez un sous~groupe 
de patients souffrant d'intolerance au lactose 

RESUME: Le diagnostic et le traitement de ['intolerance au lactose ne regle pas 
cous les symptomes <le ballonnement et de flatulences postprandiaux. Furenc 
inclus clans cecte etude 104 patients intolerants au lactose (71 femmes et 
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THE VALUE OF TESTING FOR SPEC

ific carbohydrate intolerances is 
the subject of much debate. It i gener
ally accepted chat while patients with 
irritable bowel syndrome (!BS) will ex
perience more discomfort after ingest
ing a substance to which they arc 
intolerant (l-3 ), the incidence of fruc
to e-sorbicol intolerance is not in
creased compared with normal controls 
( 1) and hence cannot be implicated as 
an etiological factor in chis very com
mon condition. In contrast to reactions 
observed in patients with food allergie 
and celiac disease, the specific offend
ers being considered in !BS patients do 
not produce any known deleterious ef
fects on the gastrointestinal trace. Esti
mates of the incidence of fructose and 
sorbitol malabsorption in the general 
population range between 3 7 .5 and 
50% and between 10 and 60%, respec
tively, depending on the dose challenge 
used (4-6). In view of the relatively 
high prevalence of these intolerance 
in normal populations, it appears that 
we are dealing with the saturation of 
low capacity absorptive systems 
rather than pathophysiological comli
tions. Whether we are dealing with 
physiological or pathophysiological en
tities, malabsorbed fructose and sorbi
tol can lead co real symptoms. Bacterial 
fermentation of malabsorbed sugars 
leads to the production of distressing, 
albeit beneficial, gases and short chain 
fatty acids such as propionate, butyrate 
and acetic acid (7,8). 

The aim of this study was to deter-
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33 hommes) qui se plaignaient de malaises poscprandiaux residuels malgre les 
mesure therapeutiques appropriees pour leur intolerance averee au lactose 
(minimum de 20 ppm de H2 apres 25 g de lactose et symptomcs concordants). 
Les caracteristiques cliniques communes a ce groupe comprenaient : diarrhee 
symptomatique (12,5 %), antecedents de voyages a l'etranger (5,8 %), signes 
endo copiques et pathologiques de gastrite et d'infection a Helicobacter ( 19,2 % 
et 8,7 % respectivement), anomalies non specifiques de l'intestin grele (15,4 %), 
maladie de Crown (8,7 %) et diverticulose du colon (14,4 %). L'intolerance au 
fructose (au moins 10 ppm de H2 apres 25 g de fructose et symptomes concor
dants) ou au sorbitol (au moins 10 ppm de H2 apres 5 g de sorbitol et symptomes 
concordants) a ete documentee chez 17,3 et 18,3 % des sujets respectivement. 
L'intolerance a la foi au fructose et au sorbitol (administres lors de tests de 
provocation distincts), plus de deux fois plus frequente que l'intolerance a l'un 
OU a ]'autre seule, a ete ob ervee chez 41,4 o/o des Sujets, independamment du sexe. 
En conclusion, les intolerances additionnelles aux glucides contribuent aux 
malaises postprandiaux chez plus de 75 % des patients intolerants au lactose qui 
demeurent symptomatique~ malgre l'application de mesures qui s'imposent vu 
leur etat. Alers que 62 % de tous les patients avaient tire un a vantage marque 
(plus de 50 %) d'une dietotherapie appropriee et d'un traitement enzymatique 
substitutif pour ['intolerance au lactose, seulement 40 % de ceux qui etaient aussi 
intolerants au fructose et 4 7 % de ceux qui etaient intolerants au sorbitol ont 
beneficie (plus de 50 %) d'une dietotherapie appropriee (aucun traitement 
enzymatique substitutif encore disponible) pour l'intolerance vis-a-vis de ces 
sucres. 

mine the incidence and ignificance of 
fructose and/or sorbitol intolerance in a 
group of lactose intolerant patients, all 
of whom had continued to experience 
clinically significant postcibal discom
fort even after dietary guidance and the 
use of the appropriate enzyme replace
ment (beta-galactosidase) had pro
vided variable degrees of relief from 
their lactose-related symptoms. Were 
there any clinical characteristics, in
cluding pathological entities, that 
could predict which patients would 
manifest additional carbohydrate intol
erances, and would their postcibal dis
comfort benefit from a modification of 
the intake of the offending sugars? 

PATIENTS 
The lactose intolerant population 

studied continued to complain of 
postcibal discomfort even after appro
priate dietary guidance and beta-galac
tosidase enzyme replacement, and was 
derived from the private practice of a 
single gastroenterologist. One hundred 
and four consecutive patients (at least 
18 years old; 68.3% female) with docu
mented lactose intolerance (at least a 
20 ppm rise in breath Hz as well as 
symptomatic discomfort after ingesting 
2 5 g lactose as a l 0% solution) (Table 
1) were selecred. The majority of the 

patients could be classified as having 
!BS except for 8.7% with Crohn' di -
ease of the distal small bowel ( terminal 
ileum). The predominance of fema les 
in the IBS population seeking medical 
evaluation has been discussed by 
Thompson (9). The diagno is of !BS 

was based on accepted clinical criteria 
only after organic gastrointestinal dis
ease had been excluded. Each patient 
had undergone at least a complete hi -
tory and physical examination, full 
blood cell count, biochemical profile 
including liver-related enzymes, stool 
analysis for parasites, ova, bacterial 
pathogens and blood, as well as a small 
bowel follow-through and flexible sig
moidoscopy. Proceeding from the 
premise that the incidence of intoler
ance to fructose and orbitol was not 
more prevalent in !BS patients ( l) the 
authors did not attempt to assemble a 
control group of nonlactose intolerant 
!BS patients. As explained in the discus
sion this would have been a most diffi
cult task and it is doubtful that a valid 
'control group' could have been cho
sen. 

METHODS 
Following an overnight fast and 

avoidance of gas-producing foods as 
well as fibre and cigarettes for the prior 

TABLE l 
Criteria for carbohydrate intoler
ance: positive H2 breath test plus 
symptoms 

Sugar Criteria for 
tested Dose malabsorption 

Lactose 25g ~20 ppm rise 

Fructose 25g ~10 ppm rise 

Sorbitol 5g ~10 ppm rise 

ppm Parts per million 

24 h, patients were given either 25 g 
fructose or 5 g sorbitol as 10% solutions 
on separate occasions (at least one 
week apart). The carbohydrate chal
lenge was cancelled if there was a his
tory of systemic illness, gastroenteritis 
or use of antibiotics within two weeks 
of testing. Levels of end-expiratory 
breath Hz were determined at time 0 
and every 15 mins thereafter for a total 
of 3 h with a hand-held Jayco H2 ana
lyzer (Portsmouth, United Kingdom) 
which was standardized monthly 
against a Quintron clinical microlyzer 
(model CMZ) (Wisconsin). In addi
tion to Hz concentration, symptoms of 
nausea, flatulence, cramping and diar
rhea were recorded during the ub
sequent 3 h. Intolerance to fructose 
and/or sorbitol was based on a rise of at 
least 10 ppm in H2 concentration as 
well as the development of significant 
symptoms (Table 1). Te ting of pa
tients and interpretation of results were 
carried out. Questionnaires were filled 
out in the presence of one of the inves
tigators during a follow-up visit at least 
six months after completion of these 
investigations and the initiation of ap
propriate dietary recommendation . 
Only patients with either fructose 
and/or sorbitol intolerance in addition 
to lactose intolerance were asked to 
complete the questionnaires. Sixty 
of 80 patients (75%) who fe ll into 
these categories completed the ques
tionnaire. The remaining 24 patient 
were not approached because the etiol
ogy of their po tcibal discomfort had 
not been elucidated by the investiga
tions. 

Testing for equality of propor
tions was the statistical methodology 
employed and the P values of the sig
nificant tests are provided with the 
results. 

390 C AN J G ASTROENTEROL VOL 8 NO 6 N OVEMflER l994 



RESULTS 
Based upon a review of all patient 

charts, clinical characteristics docu
mented in at least 5% of the patients 
studied were analyzed. A history of di
arrhea (12.5%) was significantly more 
common in males (21.2%) than in fe
males (8.5%) (P<0.065), while a his
tory of foreign travel (5.8%) was 
elicited in 7% of females compared 
with 3% of males (not significant). 
Gastritis and the presence of helicobac
ter, as determined by biop y of the gas
tric ant rum at gastroscopy, were present 
in 19 .2 % of males and 8. 7% of females, 
respectively. Nonspecific radiological 
abnormalities of the mall bowel (small 
bowel follow-through) (ie, 'disordered' 
small bowel pattern or mild nodularity) 
were noted in 15.4% of patient . Ex
cept for an additional 8.7% of patients 
who were diagnosed to have Crohn's 
disease of the distal small intestine, no 
cases of proven celiac di ease or other 
pathological entity of the small intes
tine were documented. Diverticulosis 
mostly of the distal colon was present in 
14.4% of the patient population. No 
significant ex-related differences were 
obtained in the above-mentioned cate
gories. Analysis of the female subgroups 
according to specific carbohydrate in
tolerances indicated less foreign travel 
in patients with all three intolerance 
compared with those with either fruc
tose or sorbitol intolerance in addition 
to lactose intolerance. No other signifi
cant differences were noted among the 
female subgroups analyzed. The num
ber of male patient (33) was too small 
to permit a similar analysis. 

In this group of lactose intolerant 
patients studied (n=104), additional 
intolerance to either fructo e or sorbi
tol was documented in 15.2 and 24.2% 
of males and in 18.3 and 15.5% of fe
males, respectively (Figure 1). The 
striking finding was that additional in
tolerance to both fructose and sorbitol 
was documented in 36.4% of males and 
43.7% of females. The latter figure for 
females was approximately twice as 
great as that for intolerance to either 
fructose or sorbitol alone, and the hy
pothesis of equal proportions across the 
three subgroups wa significant at 
P<0.005. Although the same trend was 

Fructose and/or sorbitol intolerance 
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Figure 1) Percentage incidence of intolerance to fructose (F) and/or sorbitol (S) in 'symptomatic' 
lactose (L) intolerant patients. Oral challenges consisting of either 25 g F or 5 g S were 
administered separately. A positive test ( indicating intolerance) was based on a rise of breath Hz of 
at least 10 parts per million with associated symptoms (bloating, cramping, pain, diarrhea). The 
incidence of combined F and S intolerance in females was significantly greater (P<0.05) than to 
either sugar alone 

apparent for males, the difference was 
not statistically significant. Irrespective 
of sex, therefore, more that 75% of the 
symptomatic lactose intolerant pa
tients studied had at least one addi
tional carbohydrate intolerance as 
documented by the testing. 

Patient feedback wa obtained with 
the help of a questionnaire completed 
approximately six to 12 months after 
the completion of investigation and 
dietetic counselling by 60 patients with 
at least two demonstrated sugar intoler
ances of which 78% were females (Ta
ble 2). Clearly, although adherence to 
appropriate dietary measures and the 
perception of symptomatic benefit 
were greatest with respect to symptoms 
of lactose intolerance, clinically signifi
cant postcibal symptoms were still ex
perienced (a criterium for inclusion in 
this study). While 75 % of patients clas
sified lactose intolerance as a major 
problem, symptoms resulting from in
tolerance to fructose and sorbitol were 
similarly rated in only 60 and 55% of 
cases, respectively. With respect to 
symptoms of lactose intolerance, 62% 
of patients felt that they had experi
enced a symptomatic improvement of 
at least 50% with adherence to appro
priate measures, while 13% had not ex
perienced any significant relief. The 
corresponding figures for symptoms re
lated to fructose and/or sorbitol intoler
ance indicated similar value for no 

relief (13 to 16%) while significant re
lief (greater than 50%) was noted in 
only 40 to 47% of these patients. 
Ninety-two per cent of patient 
claimed adherence to appropriate die
tary measures for lactose intolerance, 
while approximately 85% of patients 
with additional intolerances to fructose 
or sorbitol did the same. Analysis of the 
data for the different subgroups of pa
tients did not reveal any significant dif
ferences in the responses. When a ked 
if the entire investigation and dietary 
guidance was worthwhile 93.0% of pa
tients responded affirmatively. The 
consensus was that increased awareness 
of food offenders had either reduced 
their discomfort or had provided reas
surance that no serious illness was re
sponsible for their symptoms (except 
for patients with Crohn's disease). 

DISCUSSION 
The aim of this study was to deter

mine whether intolerance to fructose 
and/or sorbitol was clinically relevant 
to those lactose intolerant patients 
whose symptoms had only been par
tially alleviated by adherence to appro
priate measures for lactose intolerance. 
What percentage of patients in this 
category would be intolerant to fruc
tose and/or sorbitol and what percent
age would benefit from appropriate 
dietary measures in an attempt to alle
viate the postcibal di comfort and 
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TABLE 2 
Results of questionnaire completed by 60 patients (78% female) 

SEVERITY OF SYMPTOMS 

Insignificant or 
uncertain (%) Minor problem (%) Major problem (%) 

Lactose 5 20 75 
Fructose 14 26 60 
Sorbitol 9 36 55 

SYMPTOMATIC RESPONSE TO DIETARY MEASURES 

Lactose· 

Fructose 

Sorbitol 

Insignificant or 
uncertain (%) 

13 

Some benefit (<50%) (%) 

25 
Significant benefit ~ 50%) (%) 

62 
16 

13 

44 

40 
40 
47 

ADHERENCE TO APPROPRIATE DIETARY MEASURES 

Lactose· 

Fructose 

Sorbitol 

Was investigation and 
dietary guidance 
worthwhile? 

Yes(%) 

92 

86 
85 

93 

No (%) 

8 
14 

15 

7 

"Includes the use of beta-galactosidase (no enzyme replacements are available yet for fructose 
and/or sorbitol intolerance) 

other symptoms associateJ with these 
adJitional intolerances 1 

In this study we have shown that at 
least 75% of lactose intolerant patients 

whose postcihal discomfort was not 
eliminated entirely by appropriate diet
ary measures have demonstrable intol
erance to fructose and/or sorbitol. 
While must patients were free from 
demonstrable organic gastrointestinal 
disease and could be categorized as 
suffering from JBS, 8. 7% had Crohn's 

disease involving the d istal small intes
tine (terminal ileum). Our results 
agree with previous studies that failed 

to demonstrate any sex-relateJ differ
ences in the incidence of fructose 
and/or sorbital intolerance ( l) even 
though the male:female sex ratio of 
subjects studied is 1:2-3 (9). The inci
dence of biopsy documented gastritis, 
minor nonspecific abnormalities on 

radiologic examination of the small 
bowel (small bowel follow-through) 
anJ colonic diverticulosis ranged from 
12 to 21 % in both males and females. 
A history of diarrhea was obtained 
more often in males (21.2% in males 
versus 8.5% in females) and foreign 

travel in females (7.0% in females ver
sus 3.0% in males). Thus far the signifi-

cance of the correlations observed re

main uncertain, especially in the ab
sence of a control group. While it 
would have been of interest to have a 
control group of nonlactose intolerant 

subjects who were tested for intoler
ance to fructose and/or sorbitol, any 
control group assembled would have to 
be matched for ethnic heritage in addi
tion to age and sex. We have experi
enced great difficu lty in attempting to 

recruit such a control group. In a recent 

study designed to determine the inci
dence oflactose intolerance among 222 
patients with inflammatory bowel dis

ease, we noted that refusal to undergo 
lactose breath testing was highest 
among patients with the lowest risk of 

having lactose intolerance by virtue of 
their ethnic heritage ( 10). Based on 
these considerations it was decided to 

forego accumulating a less than valid 

control group. 
Fructose anJ sorbitol absorption in 

humans appears to take place slowly by 
an energy independent low capacity 
facilitated transport system. Another 
pathway for fructose may he glucose 
dependent and of high capacity (8). 

Fructo e and sorbitol may compete 
with each other for absorption along 

these pathways while glucose will fa
cilitate the absorption of fructose. It 
appears that in most cases 1rn1labsorp
tion of fructose and/or sorbitol repre
sents a physiological rather than a 
pathological condition in view of the 

very high incidences reported: up to 

60% in healthy adults (4,6,11,12). Ad
ditional factors that can influence the 
absorption of snrbitnl and fructose tn

clude osmolalities of solutions, velocity 

of gastric emptying, intestinal and 
whole gut transit, adaptation of the 
colonic flora (4,13) as well as bacterial 
overgrowth. The doses of fructose (25 
g) and sorhitol (5 g) used in the stanJ

ard breath testing challenges corre
spond to amounts normally consumed. 
It is estimated that the average daily 

intake of fructose in the United States 
is 7 to 10 g ( 13). With the 55% frucrnse 
content of high fructose syrup currently 
available, drinking about 500 ml of 
soda would result in the ingestion of 
37.5 g fructose. The major natural 
source of fructose is fruit; dried figs, 

dates, prunes and grapes contain the 
largest amounts: 30.9, 23.9, 15.0 and 

8.0 g/100 g of edible portion, respec
tively ( 4, 1 5 }. The sorbitol content of 
sugar-free gum and mints ranges from 

1.3 to 2.2 g/piece while pears, prunes, 
peaches and apple juice contain 4.6, 

2.4, 1.0, 0.9 g/100 g of dry matter or 
juice ( 15). Sorbitol is commonly used 
as a sweetener in dietetic foods (5), and 
the practice of incorporating 5 g sorbi
tol into the harium administered during 
small bowel follow-through examirn1-
tions may account for the laxative ef
fect and severe discomfort experienced 

by some patients. Ironically this malah
sorbed sorbitol is almost completely di
gested by the colonic flora yielding an 

energy value close to that of sucrose 
(13 ). 

The incidence of incomplete ab
sorption of fructose (based on a 2 5 g 
challenge and at least a l O ppm in

crea e in breath Hz} may approach 37 
to 50% (1,6), while figures quoted for 

the incomplete absorption of sorbitnl 
( 5 g challenge and at least a l O ppm 
increase in breath H2} range up to 60l\> 
of healthy adult subjects ( 14,16). The 
incidence of incomplete absorption or 
intolerance to both fructose (25 g} and 
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sorbitol (5 g), administered as separate 
challenges, has not been studied di
rectly. Thus the values recorded for the 
incidence of intolerance to fructose 
and sorbitol in our study - namely 17.3 
and 18.3%, respectively - arc signifi
cantly lower than those mentioned 
above. The fact that our patients were 
labelled as intolerant only if they expe
rienced symptoms in addition to appro
priate elevation of breath Hz may 
partially explain these apparent dis
crepancies. 

It should be noted that studies docu
menting the incidence of malabsorp
tion following the administration of 
solutions containing both fructose (25 
g) and sorbitol (5 g) (1) recorded inci
dences among 73 patients with IBS and 
87 age- and sex-matched controls of 
45.2 and 57.5%, respectively. The 
higher incidence of malabsorption 
noted after the combined administra
tion of fructose and sorbitol ( instead of 
administering each sugar separate ly as 
was done in our study) was attributed to 
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