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Abstract. Iron absorption has been studied in patients
with dermatitis herpetiformis (DH). Four patients out of
20 had iron deficiency, defined as absence of or only
traces of haemosiderin in bone marrow smears. These
four had adequate absorption of ferrous iron. The iron de-
ficiency in at least 3 of them was ascribed to increased
iron loss. The results indicate that, although having a
mild to moderate malabsorption syndrome, DH patients
can be expected to exhibit adequate absorption of orally
administered iron. Explanations of a negative iron bal-

ance other than defective absorption should therefore be
sought.
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Most patients with dermatitis herpetiformis (DH)
have an associated gluten-sensitive enteropathy
(9, 22, 25, 30). The intestinal changes in DH are
most evident in the proximal part of the jejunum
(19). This part of the gastrointestinal tract is the
principal site of iron absorption (31) and an in-
creased frequency of iron deficiency might be ex-
pected to occur among such patients.

Iron deficiency is a common finding in any popu-
lation and thus it is necessary to compare the find-
ings in DH with a control group in order to be able
to evaluate an increased frequency of iron defi-
ciency. Such an evaluation must include a consider-
able number of patients with DH. However, DH is
an uncommon disease and the investigations re-
ported on the frequency of iron deficiency are not
conclusive, as the groups were small and lacked
controls (7, 8, 9. 19, 22, 25). Direct studies on the
absorption of iron in patients with DH have. to our
knowledge, not been reported. In the present study

the absorption of ferrous iron was studied with a
whole-body counter technique in 21 patients with
DH.

PATIENTS

Twenty-one patients with DH, consecutively chosen
from the Outpatient Clinic of the Department of Derma-
tology in Goteborg, aged 18-71 years, were included in
the study (Table I). The diagnosis for each patient was
based on typical clinical findings, skin biopsies and a
therapeutic response to diaminodiphenylsulphone (DDS)
treatment (Dapsone®; ICI-Pharma AB, Sweden). At the
time of investigation 11 paticnts were being treated with
DDS. Two women had had oral iron therapy for some
weeks during the last year (cases 15 and 18). No patients
had any dietary restrictions.

METHODS

All haematological determinations were made on venous
blood drawn in the morning without stasis after 15 min
rest in the supine position. All patients had fasted over-
night.

Haptoglobin

Haptoglobin was measured by a nephelometric immuno-
precipitation method (27). Values between 0.3 and 1.8 g/l
haemoglobin-binding capacity are considered normal.

Serum iron and TIBC
The serum iron was determined according to the Panel

Method (17) and TIBC by the method of Herbert et al.
(16).

Bone marrow haemosiderin

The bone marrow smears were stained according to Han-
sen & Weinfeld (14). The grading of bone marrow haemo-
siderin was made according to Lundin et al. (21). The
identities of the smears were unknown to the examiner.
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Table [. Sex, age, Dapsone®, (DDS-jtreatment and
haptoglobin in 21 patients with dermatitis herpeti-
formis (DH)

Duration Hapto-
Paticnt Age of DH DDS globin
no. Sex (y.) (y.) (mg/day) (g/l)
| 3 60 30 - 1.0
2 3 S3 20 = -
3 3 25 4 - 1.5
4 [} 24 3/4 = 0.4
5 3 18 7 - 1.0
6 3 66 112 - 1.4
7 3 SS 35 100 0.2
8 3d 63 12 50 1.0
9 3 58 8 100 1.1
10 é 26 7 100 <0.2
11 3 30 11 S0 <0.2
12 3 71 2 100 1.1
13 3 50 d 170" <0.2
14 < 36 5 - 0.8
15 Q 24 1 - 1.3
16 Q 66 1 - 0.7
17 Q S2 116 - 1.4
18 Q 44 16 150 0.5
19 Q 54 7 100 0.3
20 Q 65 9 S0 0.7
21 Q SS 11 S0 <0.2

¢ Diasone® (aldosulphone sodium).

Iron absorption

The iron absorption was measured from a small dose of
ferrous ascorbate. After fasting overnight the patients
received 0.56 mg of iron as 5*Fe-labelled ferrous sulphate
(FeSO, - 7H.0. analytical grade, Merck Co.)+17.6 mg

ascorbic acid together with 125 ml of tap water (including
rinsings) (15). The absorption was measured in a shadow
shield whole body counter with four 6'x2" thallium-
activated sodium iodide crystals. Data on this whole body
counter have been reported earlier (12). A background
value was obtained immediately before the dose was
given. The patient was measured again 30 min after inges-
tion of the dose. The retention measurement was made
not less than 14 days after the administration of the dose.
The total activity of *Fe retained from the absorption
measurements in the patients was less than 2 uCi. None
had had any iron treatment during the last 2 weeks before
the investigation.

Serum vitamin B, and folate

The B,, content in serum was assayed with Euglena gra-
cilis strain Z according to Anderson's modification (1).
The serum folate level was assayed with the aid of Lacto-
bacillus casei (ATCC 7469) according to a modification
described by Hansen (13). Serum B,, values helow 100 pg/
ml are regarded as low and values between 100 and 150
pg/ml as subnormal. Serum folate below 1.0 ng/ml are
regarded as low and values between 1.0 and 1.7 ng/ml as
subnormal.

Gastric acid secretion
The gastric secretion was determined after pentagastrin

stimulation, as described previously (2). The intragastric
position of the tube was controlled fluoroscopically.

D-xylose absorption

An oral dose of 25 g (13 patients) or S g (8 patients) D-
xylose was given to fasting patients. The amount of D-
xylose excreted in the urine during the next S hours was

Table II. Haematological and iron absorption data in 13 male patients with dermatitis herpetiformis

Patients 1-6 have not been treated with Dapsone®. N.D.=not done

Haemoglob. Serum iron Bone

Patient conc. MCHC conc. TIBC marrow Iron abs.
no. (g/100 ml) (%) (2g/100 ml)  (#g/100 ml) haemosid. (%)

1 14.4 32 156 307 11 17

2 14.1 34 81 234 11 44

3 16.2 33 97 297 11 30

4 15.7 33 125 268 11 39

5 13.8 34 137 290 11 b

6 13.6 33 139 380 0 87
Mean 14.6 3352 122.5 296.0 453
S.E.M. 0.4 0.3 11.5 19.9 9.9
7 15.2 30 191 332 I 6]

8 12.9 32 118 294 11 46

9 15.1 31 141 367 I 40
10 13.8 33 171 285 I 25
11 12.2 33 136 254 I 32
12 14.7 32 125 333 I N.D
13 13.2 R 99 240 I 34
Mean 13.9 319 140.1 300.7 39.7
S.E.M. 04 0.4 11.9 17.3 5.2
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Table I11. Haematological and iron absorption data in 8 female patients with dermatitis herpetiformis
Patients 14—-17 have not been treated with Dapsone®. N.D.=not done

Haemoglob Serum iron Bone

Patient conc. MCHC conc. TIBC maitTow Iron abs.
no. (g/100 ml) (%) (ug/100 ml)  (ug/100 ml) haemosid. (%)
14 13.7 33 88 262 1 S0
15 1257 33 48 397 0 53
16 13.2 35 37 310 trace 74
17 14.2 34 103 33t [ 20
Mean 13.5 338 69.0 325.0 493
S.E.M. 03 0.5 15.8 280 1,
18 1.1 31 115 246 11 53
19 1.5 33 102 361 0 45
20 12.8 31 128 346 11 18
)] 11.7 34 104 341 N.D. 53
Mean 11.8 323 1115 3235 423
S.E.M. 0.4 0.8 53 26.2 8.3

measured according to Roe & Rice (24). as modified by
Kerstell (20). An excretion of more than4.9 gand 12 g
respectively is considered normal.

Lactose tolerance test

An oral dose of 100 g lactose was given. A glucose rise
in blood (measured by an o-toluidine method) of more
than 25 mg/108 ml 1s considered normal (26).

Faecal fat excretion

Faecal fat excretion was measured by the method of
van de Kameretal. (29). The patients were on an ordinary
ward diet and 0.2 litre cream was added each day. Faeces
was collected over a 3-day period. Normally the faecal
fat excretion is less than 7 g daily.

RESULTS
Haemoglobin and serum iron concentrations

In females, the mean haemoglobin concentration
value was significantly lower (p<0.05) in those
treated with DDS (11.8 g/100 ml) than in those
without treatment (13.5 g/100 ml) (Table III). The
corresponding values in males were 13.9 and 14.6 g/
100 ml. but this difference was not statistically
significant (Table I1).

Two of the 13 males showed a haemoglobin con-
centration below 13.0 g/100 ml and 3 of the 8 fe-
males had values below 12.0 g/100 ml (Tables 11
and [I1). All patients with subnormal haemoglobin
values had been treated with DDS (Table I). None
of the men had a serum iron concentration below
60 ug/100ml. Two women had serum iron concen-
trations below 60 pg/100 ml and they showed signs
of iron deficiency, defined as absence or traces of

haemosiderin in the bone marrow smears (Table
[II). In females the serum iron concentration was
significantly higher in DDS-treated than in non-
treated patients.

Bone marrow haemosiderin

One man lacked haemosiderin in the bone marrow
smear. He had had occult gastrointestinal bleeding
some years earlier. Three of 7 women lacked or had
only traces of haemosiderin (Table 11l).

Iron absorption

Four patients (one male and three females) with
iron deficiency defined as absence or traces of
haemosiderin in bone marrow smears had an aver-
age absorption of 65% (range 45-87%). The cor-
responding value for patients having haemosiderin
grades [-I1 was 38 % (range 17-61%) (Tables I1 and
I11).

Serum vitamin B, and folate

Two men and one woman had serum vitamin B,,
values between 100 and 150 pg/ml. None showed
vitamin B,, values below 100 pg/ml. One man and

two women had serum folate values below 2 ng/ml
(Table 1V).

Gastric acid secretion

Nine patients (5 men and 4 women) had achlor-
hydria (less than 1.0 mEg/h) and 3 had low gastric
acid secretion values (below 10 mEq/h).
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Table IV. Serum vitamin B, and folate, gastric acid secretion, d-xviose test, lactose test and fuecal fat

excretion in 21 patients with dermatitis herpetiformis
N.D.=not done

Serum vit. Serum D-xylose g/ Faecal~ fat
Patient B-12 folate MAO* —_—— Lactose’ excretion
no. (pg/ml) (ng/ml) (mEq/h) 25¢g Sg (mg/100 ml)  (g/day)
1 320 35 0 4.7 39 10.0
2 150 4.3 0 29 28 18.8
3 310 5.6 19.2 4.7 88 9.2
4 480 22 18.2 1.3 42 8.4
5) 340 g N.D. 1.6 72 383
6 280 7.0 13.7 0.9 55 9.7
7 420 29 0 3.6 124 10.3
8 200 23 0.2 3.0 42 N.D.
9 180 4.6 W) 6.8 100 12.4
10 360 24 25.5 48 62 21
11 540 6.1 6.7 1.1 34 8.1
12 160 28 04 4.2 73 26
13 140 0.8 4.7 26 N.D. 28.2
14 330 09 20.5 1.1 12 124
1S 345 6.9 N.D. 0.9 33 52
16 105 29 0 3.1 48 2.0
17 565 29 0 Shes) 62 10.9
18 160 0.8 19.1 4.7 48 12.5
19 410 4.0 0.8 4.6 20 8.3
20 460 9.8 0 6.7 120 6.7
21 N.D. N.D. 10.3 1.2 40 3.2

* Gastric acid secretion. Maximal acid output=MAQ.
® Lactose tolerance test. Maximal glucose rise.

D-xylose test and lactose tolerance test

Ten of 13 patients showed d-xylose test (25 g) below
4.9 and 4 out of 8 patients had a d-xylose test (S g)
below 1.2. Two out of 20 paticnts had a patho-
logical lactose tolerance test (below 25 mg 100 ml)
(Table IV).

Table V. Earlier studies on iron deficiency in pa-
tients with dermatitis herpetiformis (Dfl)

No. of
patients
with iron
deficiency Methods Authors
3/9 Fe/s, TIBC Berg etal. (3)
0/14 Fe/s Brow et al. (4)
No differ- Fels Cream & Scott (7)
ence between
controls and
DH pats
5/12 Fels, TIBC, Fry etal.(8)
STP
2/7 Fe/s, TIBC, Fry etal. (9)
STP
0/6 Fels, TIBC Johnson & Alpert (19)
3/29 Bone marrow Marks et al. (22)
haemosiderin
7/24 Fe/s Shuster et al. (25)
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Faecal fat excretion

Thirteen of 20 patients had a faecal excretion ex-
ceeding 7 g/day.

DISCUSSION

Decreased iron absorption and increased frequency
of anaemia have been observed in patients with
non-tropical sprue (5. 6, 32). Patients with DH also
have a gluten-sensitive enteropathy but the gastro-
intestinal lesions are usually less extensive and
more patchy than in patients with non-tropical
sprue (4). The reported frequencies of iron defi-
ciency in DH are divergent (Table V). No studies
on the iron absorption in patients with DH have
been published.

Five of 21 patients (2 men and 3 women) in the
present series showed subnormal haemoglobin con-
centration values (below 13.0 g/100 ml in men and
below 12.0 in women). All of them had been treated
with DDS. This drug frequently induces haemolysis
(10. 11). which might at least partly explain the re-
duction in haemoglobin concentration. A contribu-
tory factor might be iron deficiency in one female
(No. 19) and a B,,/folic acid deficiency in one sub-
ject (No. 18).
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Four (20 %) patients showed iron deficiency, de-
fined as absence or traces of haemosiderin in bone
marrow smears. These patients had a mean absorp-
tion of 65% of the test dose. The remaining 16
patients, having haemosiderin grades 1-I1, absorbed
an average of 38%. These values indicate a normal
regulation of the iron absorption and no malabsorp-
tion of inorganic iron could be detected when com-
paring these results with earlier studies in normal
and iron-deficient subjects who were given the
same iron test dose (15. 23).

A mild to moderate steatorrhoea occurred in
more than 50% of the patients (Table V). Further-
more a reduction of the d-xylose absorption was a
common finding (Table 1V). These results indicate
a malabsorption in a large proportion of the pa-
tients, and are thus in agreement with earlier find-
ings (4). However, no malabsorption of iron could
be detected by the absorption studies with ferrous
iron. This indicates that the absorptive area in the
proximal parts of the intestine was only moderately
reduced. In patients with extensive non-tropical
sprue a pronounced malabsorption of inorganic iron
has been reported (5).

All 3 patients with an iron absorption below 20 %
in the present study had achlorhydria (Table 1V)
but this would probably affect the absorption of fer-
rous iron only to a minor extent (23). However, it
is possible that HCl is of greater importance in the
absorption of food iron (18. 28).

The present study does not rule out that food

iron absorption might be reduced in patients with
DH. but this seems unlikely as the majority of pa-
tients had had DH more than 7 years without any
indications of iron deficiency.

The main cause of iron deficiency in the present
subjects could not be ascribed to defective absorp-
tion. An increased loss of iron was the likely ex-
planation in at least 3 of the 4 subjects. One man
had had gastrointestinal bleeding some years ago
and 2 women were still menstruating. The remain-
ing woman had, however, no history of any re-
cent blood loss and she had entered the meno-
pause.

The present study thus indicates that iron de-
ficiency in a patient with DH should not primarily
be ascribed to deficient intestinal absorption of
iron. @ther explanations of the negative iron bal-
ance should therefore be sought. Patients with DH
can generally be expected to have an adequate ab-
sorption of orally administered iron.

(]

411

REFERENCES

. Anderson, B. B.: Investigations into the Euglena

method for the assay of vitamin B,, in serum. J Clin
Pathol 17: 14, 1964.

. Andersson, H., Dotevall, G. & Mobacken, H.: Gas-

tric secretion of acid and intrinsic factor in dermatitis
herpetiformis. Scand J Gastroenterol 6:411, 1971.

. Berg, N. O., Dahlqvist, A., Lindberg, T., M&nsson,

T.. Nordén, A. & Rorsman, H.: Gastrointestinal dys-
function in dermatitis herpetiformis. Acta Dermato-
vener (Stockholm) 5042, 1970.

. Brow, J. R., Parker, F., Weinstein, W. M. & Rubin,

C. E.: The small-intestinal mucosa in dermatitis
herpetiformis. 1. Severity and distribution of the
small-intestinal lesion and associated malabsorption.
Gastroenterology 60: 355, 1971.

. Callender, S. T.: Iron deficiency due to malabsorp-

tion. In lron Deficiency and Its Disorders (ed. H.
Kief), p. 168, Excerpta Medica, Amsterdam and Ox-
ford, 1975.

. Cooke, W. T.: Adult coeliac disease. /n Progress in

Gastroenterology (ed. G. B. J. Glass), vol. I, p. 299.
Grune & Stratton. New York, 1968.

. Cream, J. ). & Scott, G. L.: Anaemia in dennatitis

herpetiformis. The role of Dapsone-induced haemotly-
sis and malabsorption. Br J Dermatol 82:333., 1970.

. Fry, L., Keir, P., McMinn.R. M. H., Cowan, ). D. &

Hoffbrand. A. V.: Small-intestinal structure and func-
tion and haematological changes in dermatitis herpeti-
formis. Lancet //: 729, 1967.

. Fry. L., McMinn, R. M_, Cowan, J. D. & Hoffbrand.

A. V.: Effect of gluten-free diet on dermatological,
intestinal and haematological manifestations of der-
matitis herpetiformis. Lancet /: 557, 1968.

. Furst, C., Moller, H., Rorsman, H. & Tryding, N.:

Haemolysis in dermatitis herpetiforinis treated with
sulphone. Acta Dermatovener (Stockholm) 44:425,
1064.

. Gisslén, H. & Hersle, K.: Laboratory investigations

in sulphone-induced haematolytic anaemia. Br J Der-
matol 76: 315, 1964.

. Hallberg, L.. Norrby, A. & Solvell, L.: Oral iron

with succinic acid in the treatment of iron deficiency
anaemia. An evaluation based on measurements of
iron absorption using whole body counter and double
radioiron technique. Scand J Haematol 8: 104, 1971.

. Hansen, H. H.: On the diagnosis of folic acid defi-

ciency. A methodological and clinical study with
special reference to the incidence and etiology of
megaloblastic anaemias in pregnancy and puerperium.
Thesis, Goteborg. 1964.

. Hansen, H. H. & Weinfeld. A.: Haemosiderin estima-

tions and sideroblast counts in the differential dia-

gnosis of iron deficiency and other anaemias. Acta
Med Scand /65: 333, 1959.

. Heinrich, H. C., Gabbe, E. E., Meineke, B. & Wang,

D. H.: Die empfindliche und prazise Bestimmung
der intestinale Eisenresorption bei Menschen durch
3*Fe-GesamtkoOrperretentions-Messung in einem 4 11-
Grossraum-Radioaktivitits-Detektor. Klin Wschr 44:
827, 1966.

Acta Dermatovener (Stockholm) 57



(3%
‘o

W. Kastrup et al.

16. Herbert, V., Gottlieb, C. W., Lau, K.-S.. Fischer.

M., Gevirtz, N. R. & Wasserman, L. R.: Coated
charcoal assay of unsaturated iron binding capacity.
J Lab Clin Med 67: 855, 1966.

. Intemational Committee for Standardization in Hae-

matology. Proposed recommendations for measure-

ments of serum iron in human blood. Br J Haematol

20:451, 1971.

. Jacobs, A., Rhodes, J., Peters, D. H.. Campell, H. &

Eakins, J. D.: Gastric acidity and iron absorption.

BrJ Haematol 12: 728, 1966.

. Johnson. D. P. & Alpert. M. E.: Dermatitis herpeti-
formis—a disease associated with intestinal mal-
absorption. Am J Gastroenterol 55:21, 1971.

. Kerstell, J.: A simplified method for the determina-
tion of xylose in urine. Scand J Clin Lab [nvest /3:
637, 1961.

. Lundin, P., Persson, E. & Weinfeld, A.: Comparison
of haemosiderin estimation in bone marrow sections
and bone marrow smears. Acta Med Scand /75:
383, 1964.

. Marks, R., Whittle, M. W., Beard, R. J., Robertson,
W. B. & Gold, S. C.: Small-bowel abnormalities in
dermatitis herpetiformis. Br Med J /: 552. 1968.

. Magnusson, B., Solvell. L. & Rehnberg, O.: Iron ab-
sorption from ferrous ascorbate in normal male sub-
jects and in patients 3-6 years after antrectomy with
gastroduodenostomy. Scand J Haematol. Suppl. 26:
53, 1976.

. Roe,I. H. & Rice, E. W.: Photometric method of free
pentosis in animal tissue. J Biol Chem /73. 507, 1948.

. Shuster, S.. Watson. A. J. & Marks, J.: Coeliac syn-
drome in dermatitis herpetiformis. I.ancet /:1101.
1968.

Acta Dermatovener (Stockholm) 57

30.

31.

26. Symposia of the Swedish Nutrition Foundation XI:

Intestinal Enzyme Deficiency and their Nutritional
Implications (ed. B. Borgstrom, A. Dahlgvist & L.
Hambraeus). Almqvist & Wiksell, Uppsala, 1973.

. Technicon autoanalyzer I1. Clin. Method 12: Specific

proteins.

. Tumbull, A. L.: The absorption of radioiron given

with a standard meal after Polya partial gastrectomy.
Clin Sci28:499, 1965.

. Vande Kamer, J. H.. Huiniuk, H. B. & Wyers, H. A.:

Rapid method for the determination of fat in faeces.
J Biol Chem /77:347, 1949.

Weinstein, W. M., Brow, J. R.. Parker, F. & Rubin.
C. E.: The small intestinal mucosa in dermatitis her-
petiformis. Il. Relationship of the small intestinal
lesion to gluten. Gastroenterology 60: 362, 1971.
Wheby. M. S.. Jones. L.. G. & Crosby. W. H.: Studies
on iron absorption. Intestinal regulatory mechanisms.
J Clin Invest43. 1433, 1964.

. Visakorpi, J. K., Kuitunen, P. & Pelkonen. P.: Intes-

tinal malabsorption: a clinical study of 22 children
over 2 years of age. Acta Paediatr Scand 59:273,
1970.

Received August 30. 1976

H. Mobacken. M.D.
Department of Dermatology
Sahlgren’s Hospital
S-41345 Goteborg

Sweden



