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Abstract: The association of primary biliary cirrhosis
(PBC) and bronchial asthma was observed in three
patients. All of these patients were female (53, 54, and
41 years old, respectively), and were positive for anti-
mitochondrial antibodies. The patients fulfilled the
diagnostic criteria of both PBC and bronchial asthma.
Bronchial asthma preceded PBC in two patients, and
the reverse order was seen in the other. Patient the
clinical symptoms were mainly due to the bronchial
asthma. Two patients had asymptomatic PBC and the
third patient complained of pruritus. The liver histology
showed mild to moderate eosinophilic infiltration in
addition to the ductal and hepatic parenchymal changes
characteristic of PBC. A survey of 266 cases of PBC
referred to us disclosed that, in 6 of these, the PBC
was associated with bronchial asthma, while no asso-
ciation with bronchial asthma was the material of
found in 166 patients with viral hepatitis in our liver
biopsy files. The 3 present cases we experienced sug-
gest that bronchial asthma may be included in the list
of extrahepatic diseases associated with PBC. The
significance of this association is unclear and may merit
further study. Steroid therapy, which is known to
cause adverse effects in PBC, was employed for
bronchial asthma in these 3 patients. Another ther-
apeutic approach will have to be considered in patients
with bronchial asthma associated with PBC.
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Introduction

In recent years, peripheral blood and/or liver tissue
cosinophilia have been reported in primary biliary
cirrhosis (PBC),"* this phenomenon being usually
seen in about one-third of PBC cases.'™® Histologically,
the infiltrated eosinophils on occasion showed peri-
ductal accumulation, and it was suggested that the
eosinophils may participate in the pathogenesis of
PBC.! Peripheral and pulmonary tissue eosinophilia
are also found in bronchial asthma, the pathogenesis
of which shows the deep involvement of the type 1
hypersensitivity reaction and eosinophils.

We recently encountered three cases of PBC asso-
ciated with bronchial asthma. To the best of our
knowledge, the association of PBC and bronchial
asthma has not been reported in the international and
Japanese literature. This study reports these three cases
with emphasis on their clinicopathologic findings and
also surveys this association in PBC cases referred our
laboratory.

Materials and methods

Patients

A total of 266 cases of PBC (33 male and 233 female
patients; mean age, 54.9 years), were referred by
many institutions in Japan, including our University
Hospital, during the period September, 1977 to
January, 1991. These patients were over the age of 25
years, showed elevated serum alkaline phosphatase
and/or vy-glutamyl transpeptidase, and their livers
showed florid duct lesions and/or considerable loss of
small bile ducts.*® Two hundred and ten patients
were positive for antimitochondrial antibodies (AMA),
this finding being diagnostic of PBC. The remaining
AMA-negative patients showed both florid duct lesions
and bile duct loss histologically and were finally diag-
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nosed with PBC. Other clinical and laboratory findings
reported were consistent with a diagnosis of PBC.

PBC was histologically classified into four stages
according to a classification combining the staging
systems of Scheuer’” and Ludwig et al.> As a control,
we surveyed the association of on-going bronchial
asthma in 166 viral hepatitis patients whose specimens
were collected in our liver biopsy files, the etiology
being hepatitis A viral infection in 3, hepatatis B viral
infection in 23, and cryptogenic in 140. The patients
were all adults, of whom 25 had acute viral hepatitis
(AVH), 13 had chronic persistent hepatitis (CPH),
121 had chronic active hepatitis (CAH), and 7 had
liver cirrhosis with CAH. Clinical information was
available from the clinical protocols sent with the liver
biopsy specimens. Early history of bronchial asthma
during childhood was not examined in these viral
hepatitis patients on the PBC patients.

Liver biopsy specimens from patients with PBC and
viral hepatitis who had received specific therapy with
such agents as ursodeoxycholic acid, colchicine, D-
penicillamine, prednisolone, or azathiopurine, and
specimens from patients with parasitic diseases showing
eosinophilia® were not included in this study.

The association with bronchial asthma was surveyed
in the PBC and viral hepatitis cases.

Results
Report of 3 cases of PBC associated with
bronchial asthma

The main clinicopathological features of these three
patients are summarized in Table 1.
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Case 1. The patient was a 53-year-old woman. Liver
function abnormalities were noted at regular health
checks. Alkaline phosphatase and y-glutamyl trans-
peptidase were elevated and AMA were negative at
this time. Peripheral blood disclosed eosinophilia (30%
of total white blood cells). Liver biopsy disclosed
chronic nonsuppurative destructive cholangitis (Fig.
1), and a diagnosis of PBC (stage 1) was made. In the
liver tissue, eosinophils were clustered here and there
in the enlarged portal tracts (Fig. 2). During the follow
up, typical attacks of bronchial asthma developed, and
steroid therapy was begun. Four years later, a diagnosis
of hepatolithiasis of the left hepatic lobe was made,
and left segmentectomy was done. At this time, AMA
were positive (X 40). Wedge liver biopsy from the
right hepatic lobe was done during the operation.
Liver histology showed typical florid duct lesions, non-
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Fig. 1. Liver histology in case 1 shows chronic nonsuppura-
tive destructive cholangitis (arrows). H&E, X 350

Table 1. Main clinicopathologic features in three patients with primary biliary cirrhosis associated with bronchial asthma

Case 1
First Second Case 2 Case 3
Age inn years at the time of liver biopsy 45 53 54 41
Sex Female Female Female
Age at onset of bronchial asthma (years) 51 52 38
AMA (titer) Negative x 40 x 40 x 80
IgG (mg/dl) 5800 NA 1442 1422
IgA (mg/dl) 285 NA 274 313
IgM (mg/dl) 358 NA 555 464
Peripheral blood cosinophils (%) 30 23 13 19
Histologic stage of PBC I Ix II1 I
Glutamic oxaloacetic transaminase (IU/1) 127 154 88 33
Glutamic pyruvic transaminase (1U/1) 121 120 108 60
Alkaline phosphatase 32.3KA 57.6KA 142510/ 20.7KA
(2.2-10.0) (2.2-10.0) (<115) (2.2-10.0)
Total bilirubin (mg/dl) 0.7 1.3 0.7 0.4

AMA, antimitochondrial antibodies; ( ), normal value; NA, not available
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Fig. 2. Case 1. Enlarged portal tract shows eosinophil
infiltration (arrows). H&E, X 584

caseating epithelioid granulomas, and a number of
eosinophils in enlarged portal tracts with moderate to
marked lymphoplasmacytic infiltration. A diagnosis of
PBC (stage 3) was made.

Case 2. The patient complained of wheezing and
dyspnea at the age of 52, and had been treated with
steroids under the diagnosis of bronchial asthma. She
complained of asthma attacks and was admitted to our
hospital. At this time, peripheral blood eosinophilia
(13%) was detected, and she also complained of skin
itching. Liver dysfunction (elevated alkaline phosph-
atase and y-glutamyl transpeptidase) and elevation of
serum IgM were detected, and AMA were found to be
positive. Liver biopsy was done 3 months later, and
disclosed portal widening and bridging fibrosis con-
necting adjoining portal tracts. A majority of interlo-
bular bile ducts were lost, and there was mild to
moderate lymphoplasmacytic infiltration with a few
eosinophils (Fig. 3). One epithelioid granuloma was
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Fig. 3. Liver histology in case 2 shows bile duct loss in a
portal tract (P). H&E, x 350
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Fig. 4. Liver histology in case 3 shows chronic nonsuppura-
tive destructive cholangitis (arrow). H&E, X 560

found in one portal tract. These histologic findings
were compatible with PBC (stage 3). A diagnosis of
PBC was finally made. This patient also had a long
history of rheumatoid arthritis.

Case 3. The patient had a history of bronchial asthma
from age 38. She had been treated with steroids.
During the treatment for the bronchial asthma, liver
dysfunction was defected and this had persisted until
the present admission. She was admitted to our
hospital for examination of the liver at age 41. Alkaline
phosphatase and y-glutamyl transpeptidase were
elevated and AMA were positive (X 80). Peripheral
blood showed 19% of eosinophils. Liver histology
showed portal inflammation with moderate lympho-
plasmacytic infiltration and nonsuppurative destructive
cholangitis (Fig. 4). There was mild eosinophilic
infiltration in the portal tracts.

Survey of bronchial asthma in PBC and viral hepatitis

The survey study disclosed an association with typical
bronchial astham attacks in 6 of the 266 collected PBC
patients and in the 3 of 6 patients reported here. This
association was not seen in any of the 166 viral hepatitis
patients. Clinicopathologically, the 3 patients with
PBC associated with bronchial asthma collected from
the survey had typical PBC. All of these 6 patients
with PBC and bronchial asthma were clinically negative
for hepatitis viral infection and the condition was not
thought to be associated with drug-induced liver injury.

Discussion
It is well known that, in about one-third of PBC

patients, there is an association with extrahepatic
immune-mediated diseases such as Sjogren’s syndrome,
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rheumatoid arthritis, or progressive systemic sclero-
sis.8? Bronchial asthma is occasionally associated with
several hepatobiliary diseases, such as nodular regen-
erative hyperplasia.’® As to the association of pul-
monary disease in PBC patients, there have been a
few case reports of interstitial alveolitis.''~'* However,
to the best of our knowledge, there have been no
reports of an association of PBC and bronchial asthma.
Though bronchial asthma is known to occur in about
2% of the general population, the present survey study
disclosed that this association of bronchial asthma was
significant in PBC when patients with viral hepatitis
served as controls. These findings strongly suggest a
pathogenetic significance, rather than a chance occur-
rence, of PBC and bronchial asthma. However, the
precise frequency of bronchial asthma in patients with
PBC has not been epidemiologically surveyed nation-
wide in Japan or in other countries.

The  pathogenetic correlation between PBC and
bronchial asthma is only speculative, although these
two diseases may share a common mechanism. Bron-
chial asthma, which is associated with peripheral blood
and lung tissue eosinophilia, particularly peribron-
chiolar eosinophilia, is pathogenetically caused by
tissue injuries due to released eosinophilic granular
proteins, and type I hypersensitivity is speculated to
be deeply involved. In PBC, peripheral blood eosino-
philia has been noted, on occasion, particularly during
the ecarly histologic stages and/or asymptomatic
phases.>? We have recently reported occasional
eosinophilic infiltration and deposition of eosinophilic
granular proteins around the damaged bile ducts in
PBC.! Eosinophils are regarded as important for the
induction of various liver injuries.'*"'® Thus, eosino-
phils and their secretory products'*!*?° may be, at
least in part, responsible for both the bile duct damage
and the bronchial damage followed by bronchial asthma
in our three patients. It is thought that cytokine(s)
may be responsible for the proliferation of eosinophils
in the liver and lung and for the release of their
secretory products.”!=2*

Cytotoxic and helper T cells are now thought to be
important in the pathogenesis of PBC.** It remains
unclear why only one-third of PBC patients showed
eosinophilia in the liver and about 2% of PBC patients
were affected with bronchial asthma. Morever, the
relation of type I hypersensitivity and cytotoxic and
helper T cells in PBC patients is speculative at this
stage.

Finally, this report raises the problem of how to
treat PBC patients with associated bronchial asthma
from the clinical standpoint. Bronchial asthma is
usually treated with steroids.?® However, these drugs
are contraindicated in PBC. All of our patients were
asymptomatic or oligosyndromatic, and were sub-
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sequently treated with steroids. However, in future,
another therapy should be substituted for steroid
therapy of although in PBC patients.

References

1. Terasaki S, Nakanuma Y, Yamazaki M, et al. Eosinophilic
infiltration in primary biliary cirrhosis: Morphological study.
Hepatology 1993;17:206-212.

2. Kokubun M, Kuroda M, Takagi T, et al. Eosinophilia in PBC
patients (in Japanese). Japanese J of Gastroenterology 1990;
87:1410-1416.

3. Watanabe M, Suzuki T, Takayama M. Several interesting
findings in primary biliary cirrhosis with an emphasis on eosino-
philia and cardiopulmonary findings (in Japanese). Niigata Med
J 1986;100:225.

4. Wiesner RH, LaRusso NF, Ludwig J, et al. Comparison of the
clinicopathologic features in primary sclerosing cholangitis and
primary biliary cirrhosis. Gastroenterology 1985;88:108—114.

5. Ludwing J, Dickson ER, McDonald GSA. Staging of crhonic
nonsuppurative destructive cholagnitis (syndrome of primary
biliary cirrhosis). Virchows Arch [A] 1978;379:103-112.

6. Kierszenbaum F, Willalta F, Tai PC. Role of inflammmatory
cells in Chagas’ disease. III. Kinetics of human eosinophil
activation upon interaction parasites (Trypanosoma cruzi).
J Immunol 1986;136:662—666.

7. Schever PJ. Liver biopsy interpretation. 3rd ed. London:
Bailliere-Tindall, 1980.

8. Culp KS, Fleming CR, Duffy J, et al. Autoimmune associations
in primary biliary cirrhosis. Mayo Clin Proc 1982:57:365-370.

9. Sasaki H, Inoue K, Higuchi K, et al. Primary biliary cirrhosis
in Japan: Natural survey by the subcommittee on autoimmune
hepatitis. Gastroenterol Jpn 1985;20:476-485.

10. Nakanuma Y. Nodular regenerative hyperplasia of the liver:
Retrospective survey in autopsy series. J Clin Gastroenterol

. 1990;12:460—-465.

11} Osaka M, Aramaki T, Okumura H, et al. Primary biliary
cirrhosis with fibrosing alveolitis. Gastroenterol Jpn 1988;23:
457-460.

12. Rodrignez-Roisin R, Pares A, Bruguera M, et al. Pulmonary
involvement in primary biliary cirrhosis. Thorax 1981;36:208—
212.

13. Wallert B, Bonnieve P, Prin L, et al. Primary biliary cirrhosis.
Subclinical inflammatory alveolitis in patients with normal chest
roentgenograms. Chest 1986;90:842—-848.

14. Foster PF, Bhattacharyya A, Sankary HN, et al. Eosinophil
cationic protein’s role in human hepatic allograft rejection.
Hepatology 1991;13:1117-1125.

15. Foong A, Scholes JV, Gleich GJ, et al. Eosinophil-induced
chronic active hepatitis in the idiopathic hypereosinophilic syn-
drome. Hepatology 1991;13:1090-1094.

16. Croffy B, Kopelman R, Kaplan H. Hypereosinophilic syndrome:
Association with chronic active hepatitis. Dig Dis Sci 1988;33:
233-239.

17. Kagawa T, Suematsu M, Miura S, ct al. A case of primar:
sclerosing cholangitis with eosinophilia (in Japanese). Sogorinsho
1988;9:2339-2342.

18. Panush RS, Wilkinson LS, Fagin LS. Chronic active hepatitis
associated with eosinophilia and Coombs’-positive hemolytic
anemia. Gastroenterology 1973;64:1015-1019.

19. Gomperts BD, Cromwell O. Secretory properties of eosinophils.
Clin Exp Allergy 1991;21:24-28.

20. Roitt IM, Brostoff J, Male DK. Immunology. London: Gower
Medical Publishing, 1985.

21. Enokihara H, Hamaguchi H, Sakamaki H, et al. Specific pro-
duction of eosinophil colony-stimulating factor from sensitized



S. Terasaki et al.: Primary biliary cirrhosis and bronchial asthma

22.

23.

T cells from a patient with allergic eosinophilia. Br J Haematol
1985;59:85-91.

Gittlen SD, Schulman ES, Maddrey WC. Raised histamine
concentrations in chronic liver disease. Gut 1990;31:96—
99.

Clutterbuck EJ, Hirst EMA, Sanderson CJ. Human interleukin-
5 (IL-5) regulates the production of eosinophils in human bone
marrow cultures: Comparison and interaction with IL-1, IL-3,
IL-6, and GMCSF. Blood 1989;73:1504-1512.

24.

25.

26.

671

Kay AB. Studies on eosinophil leucocyte migration. II. Factors
specially chemotactic for eosinophils and neutrophils generated
from guinea pig serum by antigen-antibody complexes. Clin Exp
Immunol 1970;7:723-737.

Gershwin ME, Mackay IR. Primary biliary cirrhosis: Paradigm
or paradox for autoimmunity. Gastroenterology 1991;100:822~
833.

Sherlock S, Dooley J. Diseases of the liver and biliary system,
9th ed. London: Blackwell Scientific, 1993.



