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Psyllium-associated anaphylaxis and death:
a case report and review of the literature
Barzin Khalili, MD*; Emil J. Bardana, Jr, MD*; and John W. Yunginger, MD†

Background: Psyllium use has increased significantly in the United States in part due to its lipid-lowering property. The
increased prevalence of consumption has led to its recognition as an emerging food allergen.

Objectives: To report the case of a 42-year-old woman who experienced fatal anaphylaxis after ingesting a psyllium-based
product and to review the literature.

Methods: The MEDLINE database was searched for articles from 1966 to 2002 using the keywords psyllium or ispaghula and
each of the following: allergy, hypersensitivity, anaphylaxis, and asthma. Both English and non-English articles were included.

Results: Psyllium hypersensitivity has been well described in health care workers and pharmaceutical plant employees.
Clinical manifestations of allergy range from upper respiratory tract symptoms on inhalation to anaphylaxis on ingestion. The
prevalence of sensitization varies between these 2 groups. The allergenic epitope is not known.

Conclusions: We present a case of psyllium hypersensitivity that resulted in death. There is a clear association between atopy
and psyllium allergy. The case underscores the fact that even nonprescription “natural” products can be harmful to people with
allergies.

Ann Allergy Asthma Immunol. 2003;91:579–584.

INTRODUCTION
Psyllium, or ispaghula, is a natural hydrophilic mucilloid of
the genus Plantago. For years its hydrocolloidal property has
made it a popular bulk laxative, and more recently studies
have shown it to have a lipid-lowering property as well.1 For
these reasons, psyllium use has increased significantly in the
United States in the last century. Given the increase in use, it
is not surprising that adverse events are being reported more
frequently. Psyllium is now being referred to as an emerging
food allergen.2,3 Following Ascher’s 1941 account describing
the first reported case of psyllium hypersensitivity,4 case
reports and epidemiologic studies describing psyllium-in-
duced rhinitis, asthma, and anaphylaxis have been published.
We report a case of psyllium-induced anaphylaxis that re-
sulted in death. Our case significantly emphasizes the aller-
genicity of psyllium seed. To better understand psyllium
hypersensitivity and prevalence of sensitization, the case re-
port is followed by a concise review of the literature.

CASE REPORT
The patient was a 42-year-old woman with a history of
asthma since childhood. Previous asthma history included
frequent exacerbations that required tapering courses of pred-
nisone. She was a nonsmoker. She worked as a certified
nurses assistant in a rehabilitation and extended care facility,

where she was routinely exposed to psyllium while preparing
the bulk laxative for patients. There were no documented
previous adverse reactions. Her previous medical history was
otherwise unremarkable and included peptic ulcer disease,
cholecystectomy, and anxiety.

On August 30, 2000, the patient was brought to a local
emergency department after experiencing acute respiratory
arrest. As part of her new health program, the patient ingested
a psyllium-based product called Clean Start (Nature’s Sun-
shine Products Inc, Spanish Fork, UT), used for colonic
cleansing. Within 5 minutes of taking her first dose, she
began complaining of shortness of breath and throat swelling.
She rapidly developed wheezing and respiratory arrest. An
ambulance was called, and the patient was intubated and
administered epinephrine, diphenhydramine, and methylpred-
nisolone. Resuscitation efforts failed and the patient died.

Subsequent autopsy reported an elevated serum tryptase
level of 15.7 ng/mL (reference range, 5.6–13.5 ng/mL).
There was evidence of upper airway occlusion with severe
laryngeal and epiglottic edema. Microscopy of the larynx and
epiglottis demonstrated mucosal and submucosal edema. Gi-
emsa staining of the laryngeal mucosa revealed focal degran-
ulation of mast cells. Further serum evaluation showed high
IgE antibodies to a number of allergens, including animal
dander mix, mixed grass pollen, house dust mite, and tree
pollen mix. The result of radioallergosorbent assay testing
(RAST) to ispaghula was 4� with a quotient of 1,862%.
Postmortem serum samples were sent to the laboratories of
Dr. John Yunginger at the Mayo Clinic, Rochester, MN, for
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further analysis. The serum tryptase level was measured at 25
ng/mL, again substantiating the diagnosis of acute anaphylaxis.
The results of in vitro assays for IgE specific antibody to 22
ingredients in Clean Start were negative except to psyllium
(Table 1). Final cause of death was determined to be acute
IgE-mediated anaphylaxis secondary to unrecognized occupa-
tional sensitization to psyllium in a highly atopic individual.

METHODS
At the Mayo Clinic, powder samples of each of the 22
individual ingredients in Clean Start were extracted 1:5 (wt/
vol) in phosphate-buffered saline by mixing overnight at 4°C.
All extracts were clarified by centrifugation and then coupled
to cyanogen bromide–activated paper disks, which were then
washed to remove unbound materials. Residual binding sites
on the disks were blocked by incubation with assay diluent
(100 mmol/L phosphate buffer containing 0.2% bovine serum
albumin, 0.2% sodium azide, and 1% Tween 20). Coupled
disks were used to test 2 serum samples, 1 postmortem
sample from the patient and 1 from a nonallergic healthy
person (negative control), in a radioimmunoassay for specific
IgE antibodies.5

The MEDLINE database (1966–2002) was searched using
the keywords psyllium or ispaghula and each of the follow-
ing: allergy, hypersensitivity, anaphylaxis, and asthma. En-
glish and foreign language articles were included. The arti-
cles identified by this process were reviewed and included in

our review if there was any mention of psyllium and allergy in
the title. Studies were excluded if they were reviews of the
literature and did not present any patient information or original
study results. References of included studies were reviewed
looking for citations that meet criteria for inclusion but were not
encountered during our initial search. If available, data for the
following were extracted from case reports: exposure, symp-
toms, latency, sex, age, and confirmatory testing.

RESULTS
The initial MEDLINE search resulted in the identification of
570 studies, although some articles were cited more than once
given the significant overlap in search keywords. Of these
570, 45 studies met the specified inclusion criteria. An addi-
tional 3 articles were identified through searching reference
lists to yield a total of 48 included studies. Extracted data
from case reports are presented in Table 2.

DISCUSSION
Psyllium allergy has been well described in health care work-
ers6–14 and employees in pharmaceutical plants that manufac-
ture psyllium.15–23 In fact, the disproportionately high inci-
dence of psyllium hypersensitivity in these groups has led to
the recognition that psyllium is a significant occupational
allergen. Studies have concluded that these individuals are
sensitized through occupational exposure.6–11,15–18,24 Manifes-
tations of sensitization present as a spectrum of allergic
illness, including rhinoconjunctivitis,9,10,13,23,27,49 asth-
ma,6,7,9,11,12,15,19,28,47,48,50 granulomatous bronchiolitis,29 eosino-
philia,30 and anaphylaxis.14,25,26,31–37,44–46

Although inhaling psyllium usually results in rhinitis and
bronchospasm, most cases of anaphylaxis usually occur after
ingestion (as with our patient), presumably due to a much
larger antigen load than could be inhaled. Machado and
Stalenheim12 demonstrated that nurses previously sensitized
by inhalation experience upper airway symptoms 15 to 25
minutes after administration of an oral challenge. They the-
orized that ingested allergens caused systemic symptoms by
first reacting in the intestinal wall and liberating cytokines
into the circulation. A case-control study of atopic patients
with allergy to psyllium showed that postantigen challenge of
intestinal perfusate demonstrated elevated levels of albumin
and hyaluronic acid in atopic patients only.34 Increased levels
of prostaglandin E2 and eosinophilic cationic protein were
found in atopic patients and controls. They concluded that the
changes seen with intestinal challenge may or may not reflect
early IgE-mediated effect and that more testing was neces-
sary. The anaphylactic potential of oral psyllium in sensitized
individuals was illustrated in the late 1980s with the intro-
duction of 2 psyllium-containing cereals, which were later
either withdrawn or reformulated due to case reports of
anaphylaxis.34 In a study of 20 women with allergy to Heart-
wise cereal (Kellogg’s, Battle Creek, MI), 14 were nurses.34

This again suggests that those with allergy to ingested psyl-
lium acquired their sensitivity by inhaling airborne psyllium.

Table 1. Serum IgE to 22 Ingredients of Clean Start Expressed as
the Mean Percentage of Radioactive Counts Bound to Disk

Ingredient
Counts bound, %

Clean Start Negative control

Licorice root 2.26 1.88
Burdock root 2.25 2.08
Yellowdock 2.45 2.00
Ginger root 2.00 1.86
Marshmallow root 2.18 1.89
Sarsaparilla root 2.29 2.99
Dandelion root 1.61 1.85
Red clover tops 1.78 1.34
Capsicum fruit 1.59 1.86
Oregon grape root 1.70 1.54
Turkey rhubarb 1.79 2.05
Fenugreek seed 2.19 2.00
Dog/couch grass herbs 1.77 1.77
Echinacea 3.04 3.99
Steria extract* 1.56 2.01
Cascara sagrada bark 1.70 1.50
Buckthorn bark 1.60 1.37
Milk thistle concentrate 1.74 2.16
Sodium copper chlorophillin 1.66 1.67
Lactobacillus sporogenes 1.74 1.57
Freeze-dried aloe vera* 1.52 1.90
Psyllium hull† 16.08 1.64

* Dissolved during extraction.
† Extracted 1:40 (wt/vol).
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Anaphylaxis from an inhalation encounter is rare but has been
described.14

Because occupational allergy has been mainly described in
pharmaceutical and health care workers, a number of epide-
miologic and cross-sectional studies have been conducted to
determine prevalence rates of sensitization and occupational
allergy. Some studies have been criticized because they based
prevalence statistics on self-reported questionnaires. Well-
designed studies have used challenge testing to confirm psyl-
lium allergy. Prevalences of occupational asthma (OA) and
sensitization are difficult to compare among studies because
of divergent diagnostic criteria. For example, although OA
was suspected in nurses handling psyllium, specific inhala-
tional challenges with spirometry were not performed to
confirm the diagnosis.8 When data are analyzed by occupa-
tional exposure, several studies are especially helpful. These
studies report sensitization prevalence ranging from 7.6% to
25% among pharmaceutical workers.17,22,23 Bardy et al21 noted
IgE sensitization by either RAST or skin prick test (SPT) in
32% of exposed pharmaceutical workers. OA was reported in
5 (3.6%) of 140 subjects after specific inhalational challenge.
Interestingly, in a questionnaire survey, 39 of 130 subjects
reported symptoms consistent with OA, but of those only 5
had positive inhalational challenge results.21 This speaks to
the importance of objective testing and to the lack of sensi-
tivity and specificity of questionnaires, which may reflect
psyllium’s potential irritant and not an allergic effect. In
studying the prevalence of psyllium allergy in the health care
industry, Nelson8 performed an epidemiologic investigation,
surveying 743 health care workers in long-term care facili-
ties, revealing 136 (18%) who experienced allergic symptoms
on exposure. Five percent reported wheeze, shortness of
breath, or hives. This study was criticized because no confir-
matory testing was performed. Other researchers have inves-
tigated chronic care hospital personnel with questionnaires,
SPT, RAST, or histamine or specific inhalational challenges
and concluded the prevalence of IgE sensitization was 5% to
14.6% based on SPT or specific IgE, respectively,6 to as high
as 25%.10 OA prevalence of 4% was confirmed by specific
inhalational challenge.6

The role of IgE in psyllium hypersensitivity has been
documented by SPT, RAST, and inhalational and oral chal-
lenges. It stands to reason that atopic individuals would be at
greater risk for psyllium allergy than nonatopic individuals,
and in fact this relationship is borne out in some stud-
ies.17,21,22,39 Unfortunately, few studies have reported on
atopic status,6,9,13,23,34 whereas many studies and case reports
failed to comment on the presence or absence of atopy. In
many cases, the reader is left to infer atopy based on the SPT
or RAST data.19,28,33 Kirby et al22 showed that of 47 sensitized
pharmaceutical workers, 41 were atopic compared with 71
(52%) of 136 nonsensitized individuals. This was a statisti-
cally significant difference. Bardy et al21 also noted a signif-
icant association among atopy, IgE sensitization, and OA.
They reported a 62% rate of atopy in his study population,
with all 5 patients with OA being atopic. This study’s higher

atopic rate may explain the higher prevalence of psyllium
sensitization than other studies have found. McConnochie et
al17 found a significant association between atopy and work-
related symptoms and atopy and chest tightness (12 of 18
with OA were atopic). Conversely, Goransson and Michael-
son16 reported no overrepresentation of atopic patients with
ispaghula allergy among employees tested. Thus, the data are
mixed; however, there are a number of case reports and
cross-sectional studies that support a link between atopy and
sensitization and atopy and OA.

There is much debate regarding the allergenic component
of psyllium. It has been characterized as being a “gum” when
electrophoresis of psyllium extract yielded no protein
bands.40 Arlian et al41 examined various Plantango ovata seed
extracts by immunoelectrophoresis and microscopy and con-
cluded that the allergenic component in psyllium products is
derived from contaminating endosperm and embryo seed
components rather than the husk itself. Lending credibility to
this finding is the significant decrease in reports of allergy
after the reformulation of Heartwise cereal in March 1990 to
95% pure psyllium.34

Given the acceptance of an inhalational route as mode of
sensitization, Machado et al20 conducted a study that chal-
lenged 15 ispaghula allergic individuals with commercial
grade and 3 other “less dust” formulations. They found the
“lower dust” products resulted in a lower incidence of symp-
toms and concluded that lower dust preparations may reduce
the potential for occupational sensitization. This indeed was
the case in a pharmaceutical factory after it overhauled the
manufacturing process to lower dust content.16 Nguyen et al42

undertook a study aimed at determining whether the total
dose vs concentration vs duration of exposure to powdered
high-molecular-weight agents was responsible for immediate
allergic reactions. They concluded that the total dose, not con-
centration or duration, determined bronchial responsiveness. Al-
though there is no uniform agreement on the allergenic epitope,
it seems to be present in aerosolized particles, causing inhala-
tional sensitization in a dose-dependent manner.

Diagnostic approaches include skin testing, in vitro testing,
and provocation challenge. The key to any testing lies in the
allergen preparation being used. Because standardized psyl-
lium allergen is not available and reagents are variable, the
literature in this area is difficult to summarize. Several studies
have commented on what is the most appropriate testing tool
when one suspects allergy to psyllium. Goransson and
Michaelson16 found sensitization of 28 (44%) of 64 pharma-
ceutical employees by intracutaneous testing. The test results
were positive in 18 of 27 who reported allergic symptoms and
10 of 37 without symptoms but with an exposure history. The
test results were also positive in 6 of 60 controls. The group
that had been exposed and subjectively symptomatic had a
statistically significant increased frequency of positive reac-
tions to skin testing. Bardy et al21 reported only 19% sensi-
tization by SPT, much lower than what Goransson and
Michaelson16 found. This was attributed to the decreased
sensitivity of prick testing. A study of pharmaceutical work-
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ers reports 5% sensitization by SPT and 10% by RAST,
speaking to a greater sensitivity of RAST over prick testing,
but presumably with more false-positive results as well.17

Other studies on prevalence of sensitization in nursing de-
partments report SPT as more sensitive than RAST.10 Unfor-
tunately, these studies did not comment on the definition of a
positive or negative RAST result. Schwartz et al27 report a
case of a nurse with documented nasal obstruction to brief
inhalational challenges to psyllium. They suggest that nasal
airway challenge testing can be used in practice to evaluate
treatment efficacy for occupational rhinitis. The literature
validates the well-known fact that intradermal testing is more
sensitive but less specific than SPTs. Studies conflict regard-
ing the sensitivity of RAST vs SPT.

CONCLUSION
Review of the literature shows that inhaling psyllium in
susceptible individuals may lead to symptoms of rhinocon-
junctivitis and OA on subsequent airborne exposure and
anaphylaxis on ingestion. This is presumably due to the large
antigen load, but studies differ as to the exact mechanism of
systemic effects. There is a higher prevalence of allergic
sensitization in pharmaceutical companies than health care
facilities. This may be due to higher antigen contamination in
the plants that manufacture psyllium. Prevalence of OA on
the other hand is similar. The data support an increased risk
of sensitization or OA in atopic patients. The allergenic
component of psyllium is not positively known, but studies
indicate that aerosolized seed contaminants may be the cul-
prit. Psyllium should no longer be considered an emerging
food allergen; it is now firmly established as a potential
life-threatening allergen. There are undoubtedly many people
with risk factors for psyllium allergy. Those with unrecog-
nized and undiagnosed psyllium sensitization are at particular
risk for life-threatening anaphylaxis, even to nonprescription
“natural” products.

ACKNOWLEDGMENT
We thank Richard T. Jones for his assistance in performing
the postmortem IgE antibody assays.

REFERENCES
1. Bell LP, Hectorne K, Reynolds H, et al. Cholesterol-lowering

effects of psyllium hydrophilic mucilloid; adjunct therapy to a
prudent diet for patients with mild to moderate hypercholester-
olemia. JAMA. 1989;261:3419–3423.

2. Ebo DG, Stevens WJ. IgE mediated food allergy: extensive
review of the literature. Acta Clin Belg. 2001;56:234–247.

3. Dutau GR, Rance F, Juchet A, Bremont F. New food allergies.
Presse Med. 1999;28:1553–1559.

4. Ascher MS. Psyllium seed sensitivity. J Allergy. 1941;12:
607–609.

5. Yunginger JW, Swanson MC. Quantitation and standardization
of allergens. In: Rose NR, Conway de Macario E, Folds JD,
Lane HC, Nakamura RM, editors. Manual of Clinical Labora-
tory Immunology. 5th ed. Washington, DC: American Society
for Microbiology; 1997:868–874.

6. Malo JL, Cartier A, L’Archeveque J, et al. Prevalence of occu-
pational asthma and immunologic sensitization to psyllium
among health personnel in chronic care hospitals. Am Rev
Respir Dis. 1990;142:1359–1366.

7. Pozner LH, Mandarano C, Zitt MJ, et al. Recurrent bronchos-
pasm in a nurse. Ann Allergy. 1986;56:14–15, 44–47.

8. Nelson WL. Allergic events among health care workers exposed
to psyllium laxatives in the workplace. J Occup Med. 1987;29:
497–499.

9. Cartier A, Malo JL, Dolovich J. Occupational asthma in nurses
handling psyllium. Clin Allergy. 1987;17:1–6.

10. Machado L, Zetterstrom O, Fagerberg E. Occupational allergy
in nurses to a bulk laxative. Allergy. 1979;34:51–55.

11. Gross R. Acute bronchospasm associated with inhalation of
psyllium hydrophilic mucilloid. JAMA. 1979;241:1573–1575.

12. Machado L, Stalenheim G. Respiratory symptoms in ispaghula-
allergic nurses after oral challenge with ispaghula suspension.
Allergy. 1984;39:65–68.

13. Jancelewicz Z, Dolovich J, Sussman GL. Psyllium allergy in
hospital personnel: a report on twelve patients. Can Fam Phys.
1988;34:573–576.

14. Schoenwetter WF. Anaphylaxis in nurses caused by inhaled
psyllium seed. J Allergy Clin Immunol. 1985;75:209.

15. Gauss WF, Alarie JP, Karol MH. Workplace allergenicity of a
psyllium-containing bulk laxative. Allergy. 1985;40:73–76.

16. Goransson K, Michaelson NG. Ispaghula powder; an allergen in
the work environment. Scand J Work Environ Health. 1979;5:
256–261.

17. McConnochie K, Edwards JH, Fifield R. Ispaghula sensitization
in workers manufacturing a bulk laxative. Clin Exp Allergy.
1990;20:199–202.

18. Rosenberg S, Landay R, Klotz SD, Fireman P. Serum IgE and
antibodies to psyllium in individuals allergic to psyllium and
English plantain. Ann Allergy. 1982;48:294–298.

19. Busse WW, Schoenwetter WF. Asthma from psyllium in laxa-
tive manufacture. Ann Intern Med. 1975;83:361–362.

20. Machado L, Olsson G, Stalenheim G, Zetterstrom O. Dust
exposure challenge test as a measure of potential allergenicity
and occupational disease risk in handling of ispaghula products.
Allergy. 1983;38:141–144.

21. Bardy JD, Malo JL, Seguin P, et al. Occupational asthma and
IgE sensitization in a pharmaceutical company processing psyl-
lium. Am Rev Respir Dis. 1987;135:1033–1038.

22. Kirby J, Bardy JD, Malo JL, et al. Prevalence of IgE sensitiza-
tion to psyllium in two pharmaceutical companies. J Allergy
Clin Immunol. 1986;77:134.

23. Marks GB, Salome CM, Woolcock AJ. Asthma and allergy
associated with occupational exposure to ispaghula and senna
products in a pharmaceutical work force. Am Rev Respir Dis.
1991;144:1065–1069.

24. Bernton HS. The allergenicity of psyllium seed: report of a case.
Med Ann DC. 1970;39:313, 317.

25. Lantner RR, Espiritu BR, Zumerchik P, Tobin MC. Anaphy-
laxis following ingestion of a psyllium-containing cereal.
JAMA. 1990;264:2534–2536.

26. Sussman GC, Dorian W. Psyllium anaphylaxis. Allergy Proc.
1990;11:241–242.

27. Schwartz HJ, Arnold JL, Strohl KP. Occupational allergic rhi-
nitis reaction to psyllium. J Occup Med. 1989;31:624–626.

28. Scott D. Psyllium-induced asthma. Postgrad Med. 1987;82:
160–161.

VOLUME 91, DECEMBER, 2003 583



29. Janoski MM, Raymond GS, Puttagunta L, et al. Psyllium aspi-
ration causing bronchiolitis: radiographic high-resolution CT,
and pathologic findings. AJR Am J Roentgenol. 2000;174:
799–801.

30. Nelson AM, Taubin HL, Frank HD. Eosinophilia associated
with psyllium hydrophilic colloid ingestion. JAMA. 1980;243:
329–330.

31. Zaloga GP, Hierlwimmer UR, Engler RJ. Anaphylaxis follow-
ing psyllium ingestion. J Allergy Clin Immunol. 1984;74:
79–80.

32. Suhonen R, Kantola I, Bjorksten F. Anaphylactic shock due to
ingestion of psyllium laxative. Allergy. 1983;38:363–365.

33. Seggev J, Ohta K, Tipton WR. IgE mediated anaphylaxis due to
a psyllium-containing drug. Ann Allergy. 1984;53:325–326.

34. James JM, Cooke SK, Barnett A, Sampson HA. Anaphylactic
reactions to a psyllium-containing cereal. J Allergy Clin Immu-
nol. 1991;88:402–408.

35. Vaswani SK, Hamilton RG, Valentine MD, Adkinson NF. Psyl-
lium laxative-induced anaphylaxis, asthma, and rhinitis. Al-
lergy. 1996;51:266–268.

36. Kaplan MJ. Anaphylactic reaction to “Heartwise.” N Engl
J Med. 1980;323:1072–1073.

37. Drake CL, Moses ES, Tandberg D. Systemic anaphylaxis after
ingestion of a psyllium-containing breakfast cereal. Am J Emerg
Med. 1991;9:449–451.

38. Knutson TW, Bengtsson U, Donnaeus A, et al. Intestinal reac-
tivity in allergic and nonallergic patients: an approach to deter-
mine the complexity of the mucosal reaction. J Allergy Clin
Immunol. 1993;91:553–559.

39. Lemiere C, Charpin D, Vervloet D. Is atopy a risk factor of
occupational asthma? Rev Mal Respir. 1995;12:231–239.

40. Gauss WF, Alarie JP, Karol MH. Experimental assessment of
the allergenicity of a psyllium-containing laxative. Allergy.

1985;40:535–539.
41. Arlian CG, Vyszenski-Moher DL, Lawrence AT, et al. Anti-

genic and allergenic analysis of psyllium seed components. J
Allergy Clin Immunol. 1992;89:866–876.

42. Nguyen B, Weytjens K, Cloutier Y, et al. Determinants of the
bronchial response to high molecular weight occupational
agents in a dry aerosol form. Eur Respir J. 1998;12:885–888.

43. Ford MA, Cristea G Jr, Robbins WD, et al. Delayed psyllium
allergy in three nurses. Hosp Pharm. 1992;27:1061–1062.

44. Bouvier P, Buffierre I, Jouglard J, et al. Reaction allergique
immediate apres absorption d’une barre dietetique contenant du
psyllium. Presse Med. 1993;22:173.

45. Freeman GL. Psyllium hypersensitivity. Ann Allergy. 1994;73:
490–492.

46. German A, Aregall S, Broada L, Tomas S. Anaphylactic shock
following ingestion of laxative [in Spanish]. Med Clin. 1995;
104:559.

47. Alemon AM, Quirce S, Bombin C, Sastre J. Asthma related to
inhalation of plantago ovata [in Spanish]. Med Clin. 2001;166:
20–22.

48. Ferrer MB, Gazquez AI, Herrera PP, Offujano PF. Occupational
asthma. Atencion Primaria. 1995;15:33–35.

49. Drewes AM. Allergy to psyllium seed. Ugeskr Laeger. 1985;
147:3909–3910.

50. Terho EO, Torkko M. Occupational asthma from psyllium
laxatives [in Finnish]. Duodecim. 1980;96:1213–1216.

Requests for reprints should be addressed to:
Barzin Khalili, MD
Oregon Health & Sciences University
3181 SW Sam Jackson Park Road
Portland, OR 97239
E-mail: khalilib@ohsu.edu

584 ANNALS OF ALLERGY, ASTHMA, & IMMUNOLOGY


