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SUMMARY

In 1994, an outbreak of hepatitis C virus (HCV) infection, genotype la, occurred in 30 hypogamma-
globulinaemic patients in the UK from one batch of contaminated anti-HCV screened intravenous
immunoglobulin. This study aimed to study prospectively the outcome of HCV in hypogamma-
globulinaemic patients, and to assess the response to early treatment with interferon-alpha, 6 million
units three times weekly for 6 months. Data were collected using standardized questionnaires. Five
patients with secondary hypogammaglobulinaemia due to lymphoid malignancy were not treated and all
have died of their primary malignancy. Of 25 patients with primary hypogammaglobulinaemia, one
resolved HCV infection before treatment, 17 commenced on treatment, and seven declined or treatment
was contra-indicated. Thirteen of 17 patients completed therapy and seven (54%) have a sustained
response (normal transaminases, negative serum HCV RNA) at 6 and 12 months after treatment. Two of
the 12 patients with primary hypogammaglobulinaemia, who were not treated or failed to complete
treatment, have cleared the virus. Liver biopsy was performed in patients not clearing HCV and was
abnormal in all. Four patients developed liver failure within 2 years, of whom three have died and one
has been successfully transplanted. In conclusion, HCV can cause rapid severe liver disease in
hypogammaglobulinaemic patients. Early treatment with high-dose interferon-alpha results in a high
clearance of HCV.
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INTRODUCTION to have acute HCV infection from 36 patients known to have
In February 1994, Baxter Healthcare Ltd withdrew Gr;tmmagard,recelved Fhe contamlnateq batch. . . .
Experience of HCV in hypogammaglobulinaemic patients

n intraven reparation of human immunogl| lin (lvlg) . - . . -
a fravenous preparation of huma unoglobulin (Ivig) infected following infusion of Ivlg suggested that the liver disease

because of case reports of acute hepatitis C infection associated . . A
o . . . . _could be rapidly progressive and responded poorly to interferon-
with its use [1]. Transmission had occurred despite the |ntr0duct|onI ha (IFNe) [4-81. Th mall studi f IEN4reatment wer
of anti-HCV screening of each plasma donation contributing to the'P a_( a).[ —8l. ese smail studies ot 1 ealment were
large plasma pools (approx. 15000 donations from approx. 200 patients Wlt_h chronic infection of undefined length and with
donors) from which the product was derived. Since then over zodlnknown or mixed genotypes .Of HCV. Howeyer, the UK Gamma-
suspected cases have been reported worldwide, associated Wﬁﬁrd outbreak provides an unique opportunity to study the rate of

several different batches of the product which have been shown tgrr]%%;ﬁs;c;gto;f Ii-Ian:g/Ctlir;nhgggg:r:i;nallgIoke)l:]l(l)r:aezlce;:]a(t)ttlen;s 1\21/“25
contain HCV RNA [2]. Within the UK, only one batch was gle g ype (g yp )

suspected of transmission and this was subsequently proven t‘)Ne” as their response to therapy. We chose therapy in the acute

both clinical and molecular epidemiology [3]. Accurate documen-alr.""lse_Wlth high dose IFh-as greater efficacy had been suggested
tation of batch numbers by both the suppliers and prescribergvIth higher doses [9,10] and early treatment [11,12].
enabled the identification and subsequent follow up of all exposed

individuals. Thirty hypogammaglobulinaemic patients were shown PATIENTS AND METHODS
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batch of Ivlg (93F21AB11B: Gammagard), 30 of whom were 30 Patients
shown to have developed acute infection with HCV. The clinical with acute HCV
details of these patients have been reported previously [3]. All the
infected patients in the UK exposed to the batch were followed up
using standardized questionnaires. These patients came from
throughout the UK and were under the supervision of their
individual regional immunology centres. The indication for 55 patients
gammaglobulin therapy can be categorized into two main .
groups: patients with primary antibody deficiency (16 commonw“hl HGG
variable immunodeficiency, seven IgG subclass deficiency, one

5 patients with 2°HGG
NOT TREATED
All died of 1° malignancy

1 acute resolved infection

/]

X-linked agammaglobulinaemia, one drug-induced hypogamma- NOT TREATED
globulinaemia) and patients with immune paresis secondary t94 patients
malignancy (three chronic lymphocytic leukaemia (CLL), two
- . - - ._offered IFN
myeloma). The diagnosis of primary hypogammaglobulinaemia )
was made using standard criteria [13]. 7 patients NOT TREATED

4 declined, 3 contra-indicated
Virological investigation 17 patients
Twenty-eight of 30 patients were repeatedly positive for HCV TREATED
RNA by reverse transcriptase polymerase chain reaction (RT-
PCR) after exposure to the batch. The mean length of time from
exposure to the batch and the first positive HCV PCR test wés 37 due to adverse reactions
days (range 7-71 days) with 3% of patients being positive on 13 patients received
the first test. Fourteen of these viral isolates underwent sequenggy; 4
analysis revealing identical isolates of HCV genotype la as we

have previously reported. The remaining two patients developed

abnormal liver function tests and seroconverted to anti-HCV

4 patients stopped IFN

/

months treatment

/

positive.
7 sustained responders 6 Non-responders
Treatment protocol to treatment
IFN-o therapy was considered for all patients with proven HCV \
infection. In view of the previously reported severity of HCV
infection amongst patients with primary antibody deficiency and 4 developed liver failure
the iatrogenic nature of transmission, the UK Gammagard Users 3 died, 1 successful transplant

Group considered that it would be unethical to withhold interferon

therapy from the patients with primary hypogammaglobulinaemiaFi9- 1. Summary of initial outcome of HCV infection amongst hypo-
although in seven treatment was contra-indicated or declineoﬁ""mm""g'c’b“"”""er_mC patients in the UK Gammagard Outbreak. HGG,
Therapy was recommended at 6 million units of IENthree ypogammaglobulinaemia; IFN, interferon-alpha.

times weekly, subcutaneously for a planned period of 6 months . i ) .
according to a standard protocol; the dose could be reduced by the "€ 'émaining 24 patients were considered for therapy with
supervising physician if clinically indicated. Response was meas/ N Of_Wh'_Ch 17 patients starte_d treatment. Seven patients did
ured by both improvement in liver enzyme levels and clearance oftot receive |nter_feron; foyr qed'ned therapy and thc_arapy was
circulating HCV RNA detected by RT-PCR. A sustained responsec.ontra"nd'cated in thrge, in view of other severe medlcal condl-.
was defined as normalization of liver transaminases and absence &P"S (severe depre_ssmn, granulomatous liver disease, chronic
HCV RNA from the serum at both 6 and 12 months after therapy.'ol“mon"jlry suppuration).

Treatment and follow-up data were collected centrally by the use

of serial data sheets. Patients with hypogammaglobulinaemidreatment group

secondary to malignancy were not offered therapy. Seventeen patients with primary antibody deficiency were com-
menced on treatment with interferon (13 with common variable
immunodeficiency, three with IgG deficiency and one with X-
linked agammaglobulinaemia). The mean age of the treated group
Clinical follow up was 434 years, with a male : female ratio of 10: 7. The mean time
Thirty patients with acute HCV infection were followed and their between exposure to the infected batch and commencement of
initial outcomes are summarized in Fig 1. The five patients withtreatment was -8 months (range 1-9 months). The majority of
malignancy (three CLL, two myeloma) were considered inap-patients (14/17) started treatment within 6 months of inoculation.
propriate for therapy with IFN¢ in view of their underlying  Fourteen patients commenced therapy at full dose and three started
condition. One patient, an infrequent attendee, had abnormait reduced dose. Four patients withdrew from treatment before the
liver function documented by his primary-care physician butend of the 6 months (including all three who started at a reduced
subsequently his liver function returned to normal and hedose). Reasons for withdrawal included severe lethargy (two
became anti-HCV positive; he has never been found to be positivpatients), epistaxis/thrombocytopaenia (one patient) and depres-
for HCV RNA and is therefore considered to have resolved thesion (one patient). Thirteen patients completed therapy with inter-
HCYV infection acutely. feron, 11 achieving the full cumulative dose and two patients

RESULTS
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received 80% and 60% of the full dose each (although five patients The five patients with secondary hypogammaglobulinaemia
required a reduction in the dose, three of these patients receivatied of their malignancy within the 2-year follow-up period,
longer than 6 months therapy and therefore received the fullvithout evidence of hepatitis contributing to their deaths. One of
cumulative dose). these patients never became PCR positive but seroconverted within
Liver enzymes returned quickly (within 1 month) to pre- 4 months of infection and had continuing biochemical evidence of
treatment levels in 11/13 patients completing treatment withhepatitis.
IFN-a. Rapid biochemical (within 1 month) and viraemic relapse  Of the eight untreated patients with primary hypogamma-
was seen in six patients following cessation of treatment. Liverglobulinaemia, two are HCV PCR negative. One of these patients
enzymes have remained normal in seven patients, all of whom haveleared HCV before treatment could be commenced (considered
shown a sustained response with a persistently negative HCV PC&cute clearance of HCV infection—see above), one other patient,
for greater than 1 year following treatment with IFeN-This who refused treatment, became HCV PCR negative after 6 months;
represents a sustained response rate of 41% of those commendaaoth patients remain well. One additional patient has died of
on interferon or 54% of patients who completed therapy. unrelated causes. Five patients remain HCV PCR positive. In
There was no difference between the age of patients who hadttal, two out of 13 patients not treated with interferon have
sustained response to interferon and patients unresponsive #&ppeared to clear HCV without interferon treatment.
treatment. We also found no correlation of IgG, IgA or IgM

levels with response to treatment. Disease progression
Within 2 years of exposure to HCV infection, three patients
Untreated group developed cirrhosis, of whom one died before liver transplantation,

Thirteen patients received no treatment; five with secondaryone died shortly after liver transplantation and one remains
hypogammaglobulinaemia due to lymphoid malignancy andalive following transplantation. Two of these patients had addi-
eight with primary hypogammaglobulinaemia. tional immune suppression; one was receiving prednisolone for

Table 1. Results of histology

New international
index (Ishaket al.)

Time from [19]
Patient exposure to Clinical information Knodells ——————
no. biopsy (months) at time of biopsy Description score Grade Stage
5 12 PCR-negative Minimal hepatitis 3 3 0
No fibrosis
9 13 Post IFN. PCR-positive Chronic hepatitis, 3 2 1
stage 1 fibrosis
10 14 Post IFN. PCR-positive Mild chronic active hepatitis NA
10 19 Post IFN and ribavirin Severe chronic active hepatitis NA
Early cirrhosis
10 28 Prior to transplantation Cirrhosis NA
11 12 Post IFN. PCR-positive Chronic active hepatitis, 10 7 2
stage 1 fibrosis
11 24 on Tx with IFN and ribavirin Chronic hepatitis 7 NA NA
Improved from previous biopsy
11 29 Post IFN and ribavirin Severe chronic active hepatitis, 15 NA NA
stage 3 fibrosis
12 14 Post IFN. PCR-positive Chronic active hepatitis 14 9 5
Cirrhosis
13 13 Post IFN. PCR-positive Mild chronic hepatitis, 4 4 1
stage 1 fibrosis
14 13 IFN discontinued. PCR-positive Chronic hepatitis, 15 12 4
stage 3 fibrosis
14 20 During transplantation assessment Cirrhosis NA
17 9 Post IFN. PCR-positive Moderately severe chronic active hepatitis 11 8 3
18 30 Not treated with IFN Severe chronic active hepatitis, 12
(granulomatous liver dx1991) stage 3 fibrosis
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autoimmune haemolytic anaemia and the other was 28/40 weeks Seven patients (54%) treated with interferon for more than 3
pregnant at the time of exposure. A further patient who died ofmonths have shown a sustained response with normal liver func-
bronchopneumonia secondary to long-standing bronchiectasis anibn tests and negative RT-PCR 2 years after treatment. Overall the
cor pulmonale, was also suffering from sub-acute liver failuresustained response to interferon compares favourably to the 20%
(bilirubin >500 1UA and prothrombix-30s). None of these four sustained response rate seen in other studies. This may be due to the
patients received the full cumulative dose of interferon due toprompt treatment and high-dose regimen that the patients received.
significant side-effects of treatment (two discontinued treatment, One alternative to acute treatment with IlelNwas to wait and
two received reduced dosage). This represents a 17% rate @ifeat only when the disease had become chronic, as a small
progression to end-stage liver failure within 24 months amongsproportion of patients will spontaneously clear HCV. Indeed we
the patients with primary immunodeficiency. have found that two patients with antibody deficiency cleared HCV
Amongst the patients who have relapsed following their treat-without treatment. However, Bjoret al.’s experience with similar
ment there is evidence of morbidity, and three patients have startgghtients showed very poor efficacy for IFN-in established
a second course of therapy of which two have commenced oghronic infection [8]. This may be due to the length of infection
ribavirin and interferon. prior to treatment, different genotypes or mixed infections. The
need for early treatment is highlighted by the suggestion that
) _ ) ) liver transplantation for end-stage liver disease in hypogamma-
Liver histology was available from seven of 11 patients Who g 41 jinaemia has a poor outcome [15]. However, our results show
relapsed after fuIIt.herapy orfalled to tplerate IeNin one patient high clearance rate of HCV (7/£354%) when hypogamma-
who cleared the virus and in one patient who was not treated—g,,p, jinaemic patients receive and tolerate high-dose interferon
total of 14 biopsies from nine patients. The histological findings aretherapy within 9 months of infection.

summarized in Table 1, and were abnormal in all. In one patient,  preyious published reports suggest that the clinical outcome of
liver histology was available from three time points. A first biopsy 4~y iy primary antibody deficiency is variable. Possible explana-

was taken when he presented in 1988 with autoimmune haemolytigy s for these differences involve host factors including coexisting

anaemia, and was normal. A second biopsy taken 12 months after ity and viral factors. Pre-existing conditions may partly

exposure to HCV during a laproscopic cholecystectomy for choyiain the rapid progression as exemplified by two patients in our

lelithiasis, shows chronic hepatitis with interface hepatitis and agroup One patient who died of liver failure also suffered from

Kpodells histological activity i.ndex (HAI) score of 14. A finlal haemolytic anaemia, requiring maintenance corticosteroid therapy,
biopsy taken 18 months following exposure to Ivig as part of liver 5 ihaf severely affected patient was pregnant at the time of

transplant assessment showed cirrhosis. Previous exposure to H%\ﬁposure' both these factors would lead to increased immuno-

was conjectured, as this patient had recejved a ”‘meer of FranSfléUppression. Nonetheless, steroid treatment alone or pregnancy has
sions of packed erythrocytes (before the introduction of anti-HCV, ot peen previously reported to lead to such rapid progression of
screening) for haemolytic anaemia. However, biochemical eVi'HCV liver disease

denf:e of hepatitis developed only gfter his exposure to the con- Underlying liver disease may also contribute. Patients with
taminated Ivig batch and the HCV isolate detected was genotypgyp gre recognized to have an increased risk of liver pathology,

1a and identical in sequence analysis to others from the rest of thg, ; ye jiterature is limited to a few case reports of granulomatous

outbreak. change similar to that seen in sarcoidosis [16]. However the four
patients who progressed to end-stage liver disease had no evidence
of previous liver abnormality, as extensively documented by serial
In four out of 25 patients with primary antibody deficiency we have liver-function tests performed prior to exposure.
observed rapid progression of HCV infection, with end-stage liver  Viral factors could also aggravate or attenuate the liver disease.
disease occurring within a period of 18 months. Such rapidThere are known differences between viral genotypes in the
progression to cirrhosis is rarely seen in HCV-related liver severity of disease and response to interferon therapy. Our patients
disease; this outcome is highly unusual when compared wittwere known to be infected with one single genotype 1a. Although
post-transfusion HCV in immunocompetent patients [4]. Liver genotype 1 infections have been suggested to be more severe than
biopsy results also show evidence of rapid progression of fibrosiether genotypes [17], the degree of progression seen in some
in a further two patients, who have not cleared the virus, over a 2patients is far greater than could be explained by this factor alone.
year period. One of these patients was known to have pre-existing The contribution of other viruses should also be considered.
liver disease (granulomatous liver disease) and the other had rRecently a further flavivirus HGV (HGBV-C), sharing limited
previously known liver disease. Thus overall in our group we havehomology has been identified [18] and has been suggested to be
evidence of rapid progression of liver fibrosis in six out of 25 another potential co-factor in patients receiving blood products.
patients (24%). This has not been found to be the case in this cohort with the incidence
In contrast to some of the other reports of patients with HCVof HGV infection being less than 10% and not found in any of the
and hypogammaglobulinaemia, some of the patients have dongevere cases (Peter Simmonds, personal communication).
well. Two patients have spontaneously cleared this virus without  All blood products, especially those produced from pooled
any treatment. Of the remaining 10 patients who have not clearedonations, are potential sources of infection. In order to be aware of
the virus but who have not had rapidly progressive liver diseasesuch outbreaks and to enable accurate diagnosis and follow up, it is
two have had liver biopsies showing stage 1 fibrosis; one of thesenportant to document the products used and their batch numbers
patients remains well and the other has died of unrelated causemgether with careful clinical and biochemical monitoring in all
Two further patients have died of unrelated causes. The remainingecipients. It is also important that patients receive only one
six patients are asymptomatic, although have not been assessedpduct and that the brand is only changed for medical reasons.
liver biopsy. We believe our study confirms the severe potential nature of HCV

Histology

DISCUSSION
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