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Background: Two French families were investigated. In
the first a husband, wife, and 4 children had Crohn’s
disease; in the second 7 of 11 children had the
disease. There was no history of Crohn's disease in
antecedent generations and no linkage to HLA haplo-
types. Methods: Methods included family interviews;
review of medical records, radiographs, and pathology
slides; serology; selective stool culture; enzyme-linked
immunosorbent assay for fecal viral detection; and im-
munocytochemistry. Results: In both families multiple
cases occurred among siblings in 7—13-month pe-
riods. There appeared to be a 4—8-year recurrence of
new disease in both families. Radiographs showed a
remarkable similarity in the pattern of disease, con-
fined to distal ileum and cecum, in the members of
family 1. Examination for pathology showed granulo-
mas in all 8 patients for whom tissues were available.
Acid-fast organisms or Campylobacter-like organisms
were not found in tissue sections, and immunocyto-
chemistry was negative for mycobacteria and Yersinia.
Stool cultures were negative for mycobacteria, Yer-
sinia, and Mycoplasma. Torovirus and coronavirus an-
tigens were not found in stool. Serology was negative
for antibodies to Brucella, Yersinia, influenza, and three
enteropathogenic viruses of animals. Conclusions: The
circumstances and data suggest that an infectious mi-
croorganism is responsible for these clusterings of
Crohn’s disease.

In 1989, Darchis et al. briefly reported the occur-
rence of Crohn’s disease in a married couple and all
of their four children.! This was followed by a HLA
haplotype linkage study of the above kindred, one
other French family, and three Belgian families with a
high incidence of Crohn’s disease.? The first study
concluded that the occurrence of three cases within 10
months in members of a family living in the same
house was evidence for an environmental etiology; the
second study found an absence of HLA linkage in fa-

milial Crohn’s disease. In view of the rarity of such
high frequencies of Crohn’s disease among family
members, we initiated an in-depth study of the two
French families.

Patients and Methods

Family 1 consisted of a 52-year-old mother and 4
children, aged 20-30, all of whom had Crohn’s disease. The
father died of complications of Crohn’s disease in 1986.
Family 2 consisted of a 59-year-old mother and 11 children,
aged 22-41 years, 7 of whom had Crohn’s disease. The fa-
ther in family 2 died of unrelated disease in 1986. Medical
records, surgery notes, radiographs, endoscopy notes, and
pathology slides of biopsy specimens and resections were
assembled and reviewed. Photographs were made of repre-
sentative radiographic changes, and paraffin blocks of all
pathology specimens were obtained for special staining and
immunocytochemistry.

Three of the authors (H.].V,, J.F.C,, and A.C.) met with
each family in the presence of their private doctors and
conducted a round table interview, at which time questions
regarding onset and status of disease and risk factors were
explored. We met with family 1 in their private doctor’s
office and subsequently visited their home. We met with
family 2 at their home, where all but two siblings (both with
Crohn’s disease) were present as well as an affected cousin.
All brought recent stool specimens, which they had col-
lected (5-10 mL) into 50-mL capped plastic centrifuge tubes
containing 30 mL of Dulbecco’s modified Eagle medium,
with penicillin (200,000 U/L) and gentamicin (250 mg/L)
plus 5 mL of dimethyl sulfoxide (DMSO). At each family
meeting a nurse who traveled with us obtained blood from
each family member. Whole blood was used for immediate
typing, and sera and feces were frozen (—70°C) for later
studies.

Abbreviations used in this paper: CLOs, Campylobacter-like organ-
isms; DMSO, dimethyl sulfoxide; ELISA, enzyme-linked immunosor-
bent assay.

© 1993 by the American Gastroenterological Association
0016-5085/93/$3.00
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Table 1. Historical and Epidemiologic Data of Family 1

GASTROENTEROLOGY Vol. 104, No. 2

1A IF
(Father) 1B IC ID IE (Mother)
Birthdate 12/02/33 05/20/59 07/02/65 05/08/68 07/02/69 01,/08/38
Current age (yr) Deceased 30 24 21 20 52
Sex M M M F M F
Occupation Welder Stock clerk Unemployed Unemployed Unemployed Housewife
Current condition Deceased Well 3 yr Well 3yr Well 1 yr Well 1 yr Well 8 mo
11/28/86
Blood group A+ O+ o+ o+ 0- 0-
HLA AB BC BD BC AD CD
First symptom Anal Anal abscess Anal fissure Diarrhea, weight Anal fissure Asthenia,
abscess loss weight loss
Mo 1st symptom January May December May May December
Yr 1st symptom 1970 1974 1974 1982 1983 1988
Age 1st symptom (yr) 37 15 9 14 14 50
Childhood TB test - + 1972 - + 1976 + 1987 -
results + 1974
- 1981
TB treatment - 7 mo - — — -
6/74-1/75
Breast fed + - - - +
Childhood Diphtheria Diphtheria Diphtheria Diphtheria Smallpox
vaccinations Tetanus Tetanus Tetanus Tetanus
BCG Polio Polio Polio
BCG BCG BCG
Childhood diseases Measles Measles Measles Measles Mumps
Whooping cough Whooping cough Varicella
Varicella Scarlatina Otitis
Otitis
Closest kin or sibling — - - - -
Slept with IF IC 1B Roomed with IE Roomed 1A
1969-1975, 1969-1975, with 1D
age 10-16 age 4-10
Shared eating utensils IF - - - - IA
Used cigarettes - 3 years - - - -

NOTE. Patients are arranged from left to right in the order of onset of disease from 1970 to 1988.

All H&E-stained pathology slides were reviewed. Later,
the paraffin blocks were recut and in some instances re-em-
bedded, and new H&E-stained slides were made, a total of
18 for the 5 patients in family 1 and 40 for 5 patients in
family 2. Selected sections, 1-3 per patient, usually includ-
ing representative lesions and regional lymph nodes when
available, were stained by the Ziehl-Neelsen method for
acid-fast bacteria and 2 modified Steiner’s silver method? for
Campylobacter-like organisms (CLOs),* Borrelia, spirochetes,
and Rickettsia. Unstained sections of the same selected blocks
were mounted on glass slides that had been coated with
poly-L-lysine, then processed by a labeled avidin-biotin im-
munoperoxidase method using primary antibodies directed
against mycobacteria (Mycobacterium paratubercalosis, Mycobacte-
rium bovis, and Mycobacterium duvali)y and Yersinia enterocolitica.”
Positive control tissues were processed along with each run
of slides that were specially stained or treated immunocyto-
chemically.

*CLOs were originally reported in swine as Campylobacter sputorum subsp.
mucosalis; recent DNA homology studies indicate a close relationship to the
desulfovibrios.*

Stool specimens of 10 patients (5 in family 1 and 5 in
family 2) and 4 unaffected siblings and the mother of family
2 were thawed, shaken, aliquoted, and then tested for the
presence of Mycobacterinm tubercalosis, M. paratuberculosis, Y. en-
terocolitica, Mycoplasma sp., group A rotavirus, Breda virus (a
torovirus), and bovine coronavirus. Lowenstein—Jensen me-
dium was used for M. tubercnlosis culture; a centrifugation
concentration method and Herrold’s egg yolk medium with
mycobactin ] and 4.1 g/L pyruvate for M. paratuberculosis®
cold enrichment (25°C) and Schiemann CIN medium
(Difco Labs., Detroit, MI) for Y. enterocolitica,” and Fortified
Commercial Medium, G199H and Sp4 for Myeoplasma.®'°
Enzyme-linked immunosorbent assay (ELISA) methods for
antigen capture were used for the viruses.''"?

Sera from the same 10 patients and 5 unaffected family
members were aliquoted and distributed for antibody deter-
minations. An immunoblot method determined specific im-
munoglobulin A (IgA) and IgG antibodies to plasmid en-
coded virulence proteins (Yops 2a, 2b, 4a, and 5 and the
V-antigen) of Y. enterocolitica and Yersinia pseudotuberculosis;'*
tube agglutination was used for Brucella abortus, which also
recognizes Brucella suis and Bracella melitensis,'® and mercap-
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Figure 1. Familial Crohn’s disease in family 1. Numbers indicate age
at onset.
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toethanol tube agglutination for Brucella canis.'® A comple-
ment-fixation test measured antibody to influenza A and
B,'” and blocking ELISA was used to detect Breda virus and
bovine coronavirus.'® Serum neutralization measured anti-
body levels to several other enteric animal viruses, the
agents of malignant catarrhal fever (a cell-associated herpes
virus),' bovine virus diarrhea (a pestivirus),® and equine
viral arteritis (an arterivirus).*!

Results
History and Epidemiology

Details regarding the onset and character of
Crohn’s disease, as well as pertinent historical data for
family 1, are summarized in Table 1 and Figures 1 and
2. Crohn’s disease occurred first in the father, at age
37, in 1970. Two sons, aged 15 and 9, developed
Crohn’s disease during a 7-month period in 1974; they
shared a bed for 6 years from 1969-1975, and both had
perianal disease as their first symptom. In 1982-1983,
a second pair of siblings, a son and a daughter, devel-
oped Crohn’s disease at age 14; they had shared a room
together as youngsters. Subsequently, in 1988, the
mother, aged 50, contracted Crohn’s disease. In four of
the six cases in this household, disease began as anal
abscess or fissure. Extraintestinal disease occurred in
only one patient, the mother, who experienced aphth-
ous stomatitis, conjunctivitis, arthritis, and erythema
nodosum. The patients were cared for with medical
measures (corticosteroids, sulfasalazine, metronida-
zole, 5-aminosalicylic acid, isoniazid, ethambutol, and
rifampin), and later three of the six required surgical
resection.

The home of family 1 was a small modest cottage
(close quarters for a family of six) in a town in North-
ern France (Valenciennes; population 39,276). The
rooms were small but tidy and clean; kitchen and toilet
facilities were modern. The family denied household
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contact with dogs, cats, birds, or other animals. They
denied consumption of uncooked clams, oysters, mus-
sels, wild game, beef, horse meat, pork, and vegetables.
They had consumed unpasteurized milk commonly
and uncooked fish rarely. They did not have a garden.
They drank bottled mineral water and had an adequate
septic system (septic tank from 1958 to 1968, followed
by city sewers thereafter). They denied travel to for-
eign countries, contact with chronically ill persons,
food poisoning events, and other diseases that might
have coincided with their bouts of Crohn’s disease.
The father’s sister died of pulmonary tuberculosis in
1954; however, the father had no evidence of tubercu-
losis.

Details regarding family 2 are summarized in Table
2 and Figures 2 and 3. Seven of 11 children had
Crohn’s disease. It began in 1971 and 1972 when 4
children, aged 22-13, developed symptoms within a
10-month period. Three of the four had abdominal
pain and diarrhea and the fourth had an anal abscess.
Three of the 4 siblings were boys who had shared a bed
for some overlapping segments of their childhood. Six
years after the first cluster of cases, another sister devel-
oped Crohn’s disease (1978); 6 years later (1983—
1984), 2 additional siblings were affected. In contrast
to family 1, in family 2, 6 of the 7 siblings with Crohn’s
disease presented with abdominal pain and diarrhea.
None had extraintestinal disease. The patients were
cared for with medical measures (corticosteroids,
sulfasalazine, metronidazole, 5-aminosalicylic acid,
chloraminophene, azathioprine, antibiotics, ethambu-
tol, and rifampin), and ultimately 5 of the 7 required
surgical resection.

The home of family 2 was similar to that of family 1,
a small modest cottage (close quarters for a family of

7
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Family No. 1 °
Cases 4
3
2
! H 15 |14 Iu lso
Family No. 2
Cases
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Year 1968 69 70 71 72 73 74 75 76 77 78 79 80 81 82 B3 84 B85 86 87 83 89 90

- N W a o @~

Figure 2. Onset of Crohn’s disease in families 1 and 2. Numbers in
boxes indicate age at onset.
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Table 2. Historical and Epidemiologic Data of Family 2 (Affected Siblings)

1A B 1 IID IE WF G
Birthdate 1949 1953 1950 1959 1957 1962 1967
Current age (yr) 41 36 39 30 33 28 22
Sex F M M M F F M
Occupation Housewife Unemployed Mechanic Dental Unemployed Unemployed Unemployed
technician
Current condition Well 8 yr Well 1%2 mo Well 12 yr Well 2 yr Well on Pain in morning Has symptoms
medication
Blood group B+ 0+ O+ B+ 0- AB— AB+
HLA BC BC BC AC AC BC BD
First symptom Abdominal pain, Abdominai pain, Abdominal pain, Anal abscess Abdominal pain, Abdominal pain Diarrhea
diarrhea diarrhea diarrhea diarrhea
Mo 1st symptom December Aprit May September March November August
Yr 1st symptom 1971 1972 1972 1972 1978 1983 1984
Age 1st symptom (yr) 22 19 22 13 21 21 17
Childhood TB test + + + + —{1978) +
results
T8B treatment -~ - Streptomycin 8 mo 5 mo + -
6 wk
Breast fed + + + - - - -
Childhood Diphtheria Diphtheria Diphtheria Diphtheria Diphtheria Diphtheria Diphtheria
vaccinations Tetanus Whooping cough Tetanus Tetanus Tetanus Tetanus Tetanus
Small pox BCG Typhoid Typhoid Polio Polio Typhoid
BCG BCG BCG BCG BCG BCG
Childhood diseases Varicella Varicella Varicella Varicella Varicella Varicella Varicella
Measles Measles Measles Measl Measles Measles
Mumps Mumps Mumps Mumps Mumps
Hepatitis Hepatitis
Closest kin or sibling ] IIc B - - ) K
IIH
Slept with ] Iic 113} IIC 1A IIH K
IE liB 1] 1
Shared eating utensils ~ - - -~ - - -
Used cigarettes - + + + + - +

NOTE. Patients are arranged from left to right in the order of onset of disease from 1971 to 1984.

13) in a small village (Lecluse; population, 1,674) 35
km distant from family 1. The interior was tidy and
clean and the kitchen and toilet facilities modern. The
family denied household contact with dogs, cats, birds,
or other animals. They denied consumption of un-
cooked clams, oysters, mussels, beef, horse meat, pork,
and fish. They had consumed uncooked duck and
goose rarely, and unpasteurized milk commonly. They
raised their own fresh vegetables in a garden but de-
nied use of night soil. They drank bottled water and
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Figure 3. Familial Crohn’s disease in family 2. Numbers indicate age
at onset.

some farm spring water and had an adequate septic
system (septic tank up to 1980, then city sewage sys-
tem). They denied travel to foreign countries, contact
with chronically ill persons, food poisoning events,
and other diseases that might have coincided with
their bouts of Crohn’s disease. The mother in this fam-
ily had had surgery for ileocecal tuberculosis in 1955,
and one of the patients, IIC, was said to have had
lymph node tuberculosis at age 11, in 1961 (11 years
before the onset of his Crohn’s disease). A sister of the
father of this family had ulcerative colitis in 1980 and
again in 1990. A cousin (a 35-year-old woman), who
attended the interview, also had Crohn’s disease.

Radiology

Radiographic features of the six patients from
family 1 and seven from family 2 are illustrated in
Figures 4-9 and summarized in Table 3 and 4. The
patients in family 1 had strikingly similar location and
extent of disease. Five of the six had cobblestoning of
the surface and marked reduction of lumen diameter
of terminal ileum, accompanied by significant contrac-
tion of the cecum, referred to as “refraction en bourse.”
They appeared to have identical disease. Three of the
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Figure 4. Disease of the distal ileum, with fistulas, in patient 1A 5
years after onset of symptoms.

five had fistulas. One of the five subsequently devel-
oped a 17-cm segment of disease in the left colon, and
the mother had ileal involvement exclusively.

In family 2, for one reason or another, retraction of
the cecum was not often documented; all seven pa-
tients had terminal ileal disease. Three of the seven
had fistulas. One patient, IIB, presented initially with
diffuse mucosal colitis and may have had ulcerative
colitis as well as Crohn’s disease. Colonic involvement
in two other siblings was clearly segmental.

Pathology

Pathological features that are important in
Crohn’s disease are summarized in Table 5. Resection
specimens were available from three of the six
members of family 1 and from five of seven patients in
family 2. Forty tissue blocks were recut and re-exam-
ined, 37 from the resection specimens and 3 from
biopsy specimens. Lesions were essentially the same in
the patients of both families. Mucosal ulcerations oc-
curred in all 8 resection specimens, fissures or fistulas
in 6 of the 8, follicular lymphocytosis (submucosal and
transmural) in 8 of 8, lymphocytic lymphangitis in 5 of
8, granulomas in 8 of 8, and caseation necrosis in none
of 8. Lymph nodes were not available from the three
patients in family 1; granulomas were present in the
lymph nodes of two of five patients from family 2. All
of the eight patients who had undergone resection had
the histological criteria for a diagnosis of Crohn’s dis-
ease, and there were no points of disagreement be-
tween these new descriptions of the lesions and those
originally rendered by hospital and private patholo-
gists years earlier. Caseation necrosis was not present
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in any of the 40 slides examined, and a Ziehl-Neelsen
stain applied to 16 selected blocks failed to reveal any
acid-fast bacteria. A modified Steiner’s stain failed to
show CLO, spirochetes, or rickettsia in 10 selected
early mucosal lesions. Immunocytochemistry failed to
show mycobacteria or Yersinia in 16 blocks.

Microbiology

Bacteriologic culture of stool specimens from
10 patients and 5 unaffected family members was nega-
tive for M. tuberculosis and M. paratubercalosis after 6
months’ incubation. Cold enrichment and cultivation
on Schiemann CIN at 25°C failed to grow Y. emterocoli-
tica. Mycoplasma media were either overgrown with bac-
teria or failed to grow Mpycgplasma. (The addition of
antibiotics and the freezing of stools in transport me-
dia may have hampered attempts to cultivate mycobac-
teria, Yersinia, and Mycoplasma.) Antigen capture ELISA
for Breda virus and bovine coronavirus were routinely

Figure 5. Disease of the distal ileum, cecum, and proximal right co-
lon in patient IB 1 month after onset.
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Figure 6. Disease of the distal ileum with circumferential involve-
ment of the cecum in patient IC 2 years 8 months after onset.

negative. One of the 15 stool specimens was positive
for human group A rotavirus antigen, a specimen from
patient IIG, in family 2; the other 14 were negative.

Serology

None of the 10 patients and 5 unaffected family
members showed specific IgA or IgG antibodies
against plasmid encoded virulence proteins of Y. enter-
ocolitica and Y. psendotuberculosis. Tube agglutination test-
ing for B. abortus, B. suis, and B. melitensis and microag-
glutination testing for B. canis were uniformly negative.
Complement fixation testing for antibodies to influ-
enza A and B revealed no elevated titers. Test results
for antibodies to, or antibodies that might cross-react
with the agents of malignant catarrhal fever, bovine
virus diarrhea, and equine viral arteritis were uni-
formly negative. One of the 10 patients had an ele-
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vated anticoronavirus titer (>1280 in patient IIB) that
was fourfold greater than any seen in the other 9 pa-
tients and the 5 unaffected family members. A block-
ing ELISA method for the demonstration of antibody
to Breda virus (or related toroviruses) discovered ele-
vated titers in 6 of 10 patients and in 2 of 5 unaffected
family members.

Discussion

By all accounts, history, physical findings, radi-
ography, and pathology, the 6 patients in family 1 and
the 7 in family 2 had Crohn’s disease. The special
stains, immunocytochemistry, microbiology, and serol-
ogy indicate that neither tuberculosis nor Y. enterocoli-
tica infection complicated these cases. The families
thus represent the most concentrated clusterings of
Crohn’s disease ever reported, an entire family of 6 in
one small home and 7 of 11 children in another. Al-
though HLA haplotype linking is not the only way to
test for a genetic basis for a disease, when it was per-
formed in these two families, no linkage was found.?
There is no history of Crohn’s disease in antecedent
generations in either family. Extensive pedigree stud-
ies are currently underway and will be published sepa-
rately; no consanguinity between husband and wife
has been recognized through five generations in either
family or between families dating back to 1825 in fam-
ily 1 and 1800 in family 2 (A. Chaventre, Institute
National d’Etudes Demographiques, Paris).

The coincidence of cases in these families, in time
and in bed partners, and the overwhelming similarity
of distribution and extent of disease in family 1 suggest

Figure 7. Disease of the distal ileum, cecum and proximal colon in
patient ID 6 years 9 months after onset.
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Figure 8. Disease of the distal ileum with circumferential involve-
ment of the cecum in patient |E 5 years after onset.

an infectious etiology. In family 1, two cases occurred
in a 7-month period (1974) and two others in a 13-
month period (1982-1983); in family 2, 4 of 11 chil-
dren developed Crohn’s disease in a 10-month period
(1972-1973) and 2 others in a subsequent 10-month
time frame (1983-1984). In two of these four aggre-
gates, the children affected were bed partners before
and at the time they developed Crohn’s disease; in one
other aggregate, the children shared a room. In each of
these four aggregates, the children were not twins and
they were not of the same age. In family 1, nonsan-
guinous husband and wife contracted Crohn’s disease.

The uniformity of ileal and cecal disease in family 1
is akin to that which might be expected had a uniform
dose of an enteric pathogen been given to a genetically
uniform group of experimental subjects, e.g., a litter of
mice or piglets. There is the suggestion in this family
that some microbial agent specifically targeted the ter-
minal ileum and cecum, segments we know to be
abundant in lymphoid follicles and M cells.
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Figure 2 shows an apparent 4-8-year pattern of re-
surgence of Crohn’s disease in both families. This pat-
tern is certainly not suggestive of the emergence of an
inherited disease. On the contrary, it may reflect an
increase in environmental risk in the home, or alterna-
tively an age susceptibility to an ever present exposure.
In family 1 siblings acquired their diseases at ages
9-15, in family 2 at ages 13-22. The apparent long
latent period between new cases among household
contacts is similar to that described by Bennett et al. in
spouses with inflammatory bowel disease (IBD).?
When one partner had IBD before marriage, symp-
toms appeared in the spouse an average of 6.4 years
after marriage; when neither had IBD before marriage,
the second spouse developed disease 6.8 years after the
first. Earlier, Reilly and Robinson noted a long latent
period in four cases of Crohn’s disease that occurred in
unrelated adult women, aged 21-30, who had been
close high school friends for 7 years, from the ages of
11 through 18.>> Allen et al. described a clustering of
12 patients with Crohn’s disease in Gloucestershire,
England.** In the small parish of Blockley, from

Figure 9. Long segment (25 cm) disease of the ileum in patient IF 2
months after onset.
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Table 3. Historical and Epidemiologic Data of Family 2 (Unaffected Members)

IiL M
IIH 1] 1 K (Mother) (Father)

Birthdate 1958 1948 1961 1965 1931
Current age (yr) 31 42 29 24 59
Sex F F F M F M
Occupation Unemployed Unemployed Hospital aid Forklift driver Housewife Factory worker
Current condition - - - - - Deceased 12/01/86
Blood group B— A+ A— O+ A+ B-
HLA BC ABC AD BD CD AB
First symptom
Mo 1st symptom
Yr 1st symptom
Age 1st symptom (yr)
Childhood TB test results + + + -
TB treatment - + - - + —
Breast fed - + - - +
Childhood vaccinations Diphterhia Diphtheria Diphtheria Diphtheria -

Tetanus Tetanus Tetanus Tetanus

BCG BCG BCG BCG
Childhood diseases Varicella Varicella Varicella Varicella Measles

Measles Measles Measles Mumps

Mumps Mumps Mumps
Closest kin or sibling IF M IH G - -

11J HF
Slept with IIF M IIH G -

1 13 IIF
Shared eating utensils - - - - - -
Used cigaretts - - - + - +

1968-1982, there occurred almost one new case per
year in a population of approximately 2000, an inci-
dence of 36.5 per 100,000 per year. The latent period
for Crohn’s disease after leaving this community was
3-5 years.

In our search for potential pathogens in these fami-
lies, we eliminated some important agents from consid-

Table 4. Extent of Crohn's Disease as Shown Radiographically

eration, e.g., mycobacteria, Yersinia, and Brucella, and
did not give consideration to others, such as Campylo-
bacter, Salmonella, or Shigella, because they more than
likely would have produced other symptoms or would
have been detected in the original patient workups.
Although the selective bacteriologic culture for M.
paratuberculosis was conducted on feces (not on tissues as

Transverse
lleum Cecum Right colon colon Left colon Anal region

Family 1

IA (father) 8cmF R Abscess

B 18 cm R 8cmF 17 cm Abscess

IC 12cmF R Fissure

D 15¢cm R 6 cm

IE 7cm R Fissure

IF (mother) 25 cm
Family 2

A 20cmF Fistula

B 20 cm 10cm F Diffuse MC Diffuse MC Diffuse MC Fistula

Ic 30cm Abscess

IID 20 cm Diffuse MC F 10 cm MC Abscess

HE + + +

IIF 14 ¢cm lleopsoas abscess

G 14 cm

NOTE. Radiographs of IIE were not available for review. Lesions of the anal region, although not demonstrated radiographically, are included for
completeness. F, fistulas present; R, cecal ‘‘retraction en bourse’’; MC, mucosal disease.
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Table 5. Selected Pathological Elements in Familial Crohn’s Disease

Follicular Caseation Lymph node
Ulcers Fissures Abscess Fistulas lymphocytosis Lymphangitis Granulomas necrosis granulomas
Family 1
IA (father) + + + + - ND
1B + + + + - ND
IC + + + + - ND
ID (biopsy) — ND
1E (ND)
IF (mother) (biopsy) + + — ND
Family 2
A + + + + + + - -
B + + + + + + - -
IIC (ND)
11D + + + - +
lIE (ND)
IIF + + + + + - +
G + + + + + + + -~ -
ND, not done.

in previous studies) that had been frozen and was ter-
minated after 6 months, we failed to find acid-fast or-
ganisms or immunostained mycobacteria in the le-
sions. We also tested for evidence of other pathogens
that produce enterocolitis or regional enteritis in ani-
mals, i.e., pestiviruses, toroviruses, and CLO.” Anti-
bodies to pestiviruses have been shown in children
with enteric disease®® and in animal handlers and veter-
inarians;”” none occurred in these patients. Normally
human sera do not block the signal in the Breda virus
ELISA; therefore, the titers seen in six patients and
two unaffected family members are remarkable. How-
ever, we found no evidence of Breda virus antigen in
the stools of these individuals. Lamouliatte et al. re-
ported aggregation of a bovine Breda virus with conva-
lescent serum from a human patient with diarrhea as
tested by immunoelectron microscopy.?® With the ex-
ception of this one case, the patients described here are
the first humans showing serologic evidence of toro-
virus infection, even though several investigators have
studied that possibility.?* CLOs were never demon-
strated.

We tested for a possible serologic response to influ-
enza A and B because of a reported association with
flare-ups of IBD?! and because early-in-life viral infec-
tions, especially influenza, represent a risk factor for
Crohn’s disease (odds ratio, 18.0).2 Our patients
showed no elevated titers; however, acute and conva-
lescent phase sera were not available for comparison.

During the summer of 1991, we became aware of
gastrointestinal illness in the wife of one of the sons in
family 1. Pedigree analysis showed no evidence of con-
sanguinity between this spouse and family 1 or with
family 2 over three generations, dating to 1880. Now a

woman of 30 years of age, she met patient IB in 1977
(at age 16), 3 years after his first symptoms. They were
married in 1983, and there is evidence that her first
intestinal symptoms were noted in September 1984 (at
age 23). A diagnosis of Crohn’s disease was made in
September 1991, for which surgical resection was per-
formed October 24, 1991. Histopathology confirmed
the diagnosis. The other 3 children in family 1 are
unmarried; there are 3 grandchildren. In family 2, 9 of
the children were married, and thusfar no spouse is
affected; there are 17 grandchildren.

The circumstances and data reported here suggest
that a transmissible infectious agent is at work in these
two clusters of Crohn’s disease; however, we have not
yet been successful in identifying one. Additional ge-
netic studies have not been neglected. Pedigree reviews
will be completed and DNA analyses will follow.
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