
The validity of step-upversusstep-down approaches in
treatment of GERD requires proper validation (21). As yet,
there is no clear-cut experimental evidence indicating that
step-up, step-down, or “never step-up or step-down” is the
optimal selection in the long term management of patients
with GERD (22). Howden and associates certainly demon-
strated the advantage of lanzoprazole treatment for relief
and prevention of heartburn in patients with GERD com-
pared with step-up or step-down or maintained treatment
with the H2 receptor antagonist ranitidine over a 20-wk
period. This study does not attempt to address differences in
risks of complications produced by acid reflux nor does it
address differences in costs of treatment in patients with
GERD, including those who receive less or unsatisfactory
benefit before or after completion of treatment with a proton
pump inhibitor. There is substantial need for appropriately
designed studies to determine the benefits and disadvantages
of step-up and step-down alternatives in treatment of pa-
tients with GERD, including symptom relief, complications,
total costs, and intermediate and long term effects not yet
examined.

James E. McGuigan, M.D.
Division of Gastroenterology

Department of Medicine
University of Florida College of Medicine

Gainesville, Florida

REFERENCES

1. Nebel OT, Fornes MF, Castell CO. Symptomatic gastroesoph-
ageal reflux: Incidence and precipitating factors. Am J Dig Dis
1976;21:953–6.

2. Sontag SJ. Rolling review: Gastro-esophageal reflux disease.
Aliment Pharmacol Ther 1993;7:293.

3. Kahrilas PJ. Gastroesophageal reflux disease. JAMA 1996;
276:983.

4. Locke GR, Talley NJ, Fett SL, et al. Prevalence and clinical
spectrum of gastroesophageal reflux: A population-based
study in Olmsted County, Minnesota. Gastroenterology 1997;
112:1448–56.

5. Bell NJ, Hunt RH. Role of gastric acid suppression in the
treatment of gastro-esophageal reflux disease. Gut 1992;33:
118.

6. Chiba N, De Gara CJ, Wilkinson JM, et al. Speed of healing
and symptom relief in grade II to IV gastroesophageal reflux
disease: A meta-analysis. Gastroenterology 1997;112:1798.

7. Tytgat GN. Medical therapy of gastroesophageal reflux dis-
ease in secondary and tertiary care settings. Yale J Biol Med
1999;72:219–26.

8. Huang JQ, Hunt RH. pH, healing rate, and symptom relief in
patients with GERD. Yale J Biol Med 1999;72:181–94.

9. Richter JE, Peura D, Benjamin SB, et al. Efficacy of omepra-
zole for the treatment of symptomatic acid reflux disease
without esophagitis. Arch Intern Med 2000;160:1810–6.

10. Vigneri S, Termini R, Leandro G, et al. A comparison of five
maintenance therapies for reflux esophagitis. N Engl J Med
1995;333:1106.

11. Dent J, Brun J, Fendrick AM, et al. An evidence-based ap-
praisal of reflux disease management—the Genval workshop
report. Gut 1999;44(suppl 2):SI.

12. DeValut KR, Castell DO. Updated guidelines for the diagnosis
and treatment of gastroesophageal reflux disease. The Practice
Parameters Committee of the American College of Gastroen-
terology. Am J Gastroenterol 1999;94:1434.

13. Howden CW, Henning JM, Huang B, et al. Management of
heartburn in a large, randomized, community-based study:
Comparison of four therapeutic strategies. Am J Gastroenterol
2001;96:1704–10.

14. Kuipers EJ, Klinkenberg-Knol EDC, Meuwissen SG. Helico-
bacter pylori, proton pump inhibitors and gastroesophageal
reflux disease. Yale J Biol Med 1999;72:211–8.

15. Fallone CA, Barkun AN, Friedman G, et al. Is Helicobacter
pylori eradication associated with gastroesophageal reflux dis-
ease? Am J Gastroenterol 2000;95:914–20.

16. Voutilainen M, Sipponen P, Mecklin JP, et al. Gastroesopha-
geal reflux disease: Prevalence, clinical, endoscopic and his-
topathological findings in 1,128 consecutive patients referred
for endoscopy due to dyspeptic and reflux symptoms. Diges-
tion 2000;61:6–13.

17. Richter JE. Gastroesophageal reflux disease and asthma: The
two are directly related. Am J Med 2000;108(suppl 4a):153S–
8S.

18. Kaplan-Machlis B, Spiegler GE, Zodet MW, Revicki DA.
Effectiveness and costs of omeprazole vs ranitidine for treat-
ment of symptomatic gastroesophageal reflux disease in pri-
mary care clinics in West Virginia. Arch Fam Med 2000;9:
624–30.

19. Henke CJ, Levin TR, Henning JM, Potter LP. Work loss costs
due to peptic ulcer disease and gastroesophageal reflux disease
in a health maintenance organization. Am J Gastroenterol
2000;95:788–92.

20. Revicki DA, Crawley JA, Zodet MW, et al. Complete reso-
lution of heartburn symptoms and health-related quality of life
in patients with gastro-esophageal reflux disease. Aliment
Pharmacol Ther 1999;13:1621–30.

21. Kahrilas PJ, Fennerty MB, Joelsson B. High-versus standard-
dose ranitidine for control of heartburn in poorly responsive
acid reflux disease: A prospective, controlled trial. Am J
Gastroenterol 1999;94:92.

22. DeVault KR. Overview of medical therapy for gastroesopha-
geal reflux disease. Gastroenterol Clin North Am 1999;28:
831–45.

Reprint requests and correspondence:James E. McGuigan,
M.D., Professor of Medicine, Division of Gastroenterology, De-
partment of Medicine, University of Florida College of Medicine,
Box 100277, Gainesville, FL 32610.

Received Jan. 11, 2001; accepted Jan. 17, 2001.

What Have We Learned From the
Biological Therapies in Ulcerative
Colitis?
The biotechnology agents introduced in recent years have
been successful in suppressing active disease in patients
with Crohn’s disease who are resistant to the standard treat-
ment. A chimeric monoclonal anti–tumor necrosis factor
(anti-TNF) antibody (infliximab) (cA2), a humanized mono-
clonal anti-TNF antibody (CDP571), and a recombinant
TNF receptor fusion protein (etanercept) have been success-
fully used to inhibit TNF-a activity even in patients with
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fistulas, the most difficult manifestation of Crohn’s disease
to treat. In ulcerative colitis (UC), however, biological
agents have so far been less successful. Not only the inhi-
bition of TNF but also other anti-inflammatory cytokines
such as recombinant human interleukin 10 (rhIL-10), rhIL-
11, and intracellular adhesion molecule–1 antisense oligo-
nucleotide (ISIS 2302), which in early reports were effica-
cious in Crohn’s disease, have failed in UC. For this reason,
among others that will be discussed later, the readers of this
issue will particularly welcome a study on the efficacy and
tolerability of interferon alfa-2a in patients with active left-
sided UC.

It is time for the pharmaceutical companies to focus their
attention on UC. The incidence and prevalence of this dis-
ease is higher than Crohn’s disease in the majority of re-
gions where formal epidemiological studies have been car-
ried out. Although the overall prognosis in UC is good, with
the exception of the first year of diagnosis when the risk of
colectomy is statistically high, there is no significant excess
in mortality (1). Ulcerative colitis is a chronic disorder with
episodic flares. It often affects young patients, who bear a
long term social and psychological burden. Treatment is
lifelong. A prospective study of 496 patients with UC during
16 months of follow-up after the diagnosis showed a cumu-
lative 1-yr relapse rate of 50%. Moreover, 11% of the
patients with relapses appeared to have a chronic relapsing
course (2). Glucocorticosteroids remain the standard treat-
ment for active disease, but there is a high incidence of
relapse and morbidity associated with glucocorticoid ther-
apy. Even with budesonide and its favorable kinetic prop-
erties for local treatment of the bowel thus having signifi-
cantly less effect on the hypothalamus-pituitary-adrenal axis
(3), remission was achieved in only 27% of the patients in
the 8.0-mg budesonide group, compared with 4% in the
placebo group with active distal UC/proctitis (4). It is clear
that the management of UC remains a challenge to clini-
cians. In this journal (5), the evidence supporting the role of
rectal 5-aminosalicylic acid as a first-line therapy for mild or
moderately active distal UC was recently reviewed. It was
concluded that in the management of distal UC this form of
delivery is superior to rectal corticosteroids. Rectal cyclo-
sporin may be effective in the difficult setting of distal UC
refractory to conventional measures (6).

Interferon alfa-2A has been tried sporadically, in active
UC (7) and in UC in remission (8). A previous larger report
came from Ankara, Turkey in 1995 (9). Sumer and Palabiy-
ikoglu found that 23 out of 28 (82%) inpatients with estab-
lished UC responded with fast improvement to a therapy of
interferon alfa-2A. All 23 patients were in complete clinical
and endoscopic remission after 6 months of therapy. How-
ever, a subsequent study, published only as an abstract from
the well-known Hospital of Gastroenterology “Bonorino
Udaondo” in Buenos Aires, Argentina (10), has not been
able to demonstrate significant clinical or endoscopic im-
provement with interferon-a treatment. A possible explana-
tion might be the low administered dose and the period of

treatment (33 106 IU thrice a week for 8 wk). Only 10
patients were included in the study: three with proctitis, six
with left-sided colitis, and one with extensive colitis.

In the study of the Danish investigators in this issue (11),
the question concerned the efficacy and tolerability of 12 wk
of treatment withs.c. injected interferon alfa-2Aversus30
days of treatment with prednisolone enemas in active left-
sided UC not exceeding the left colonic flexure. The design
of the study, as the authors recognize, was not perfect.
Thirty-two patients aged 19–73 yr were randomized, 16
patients received interferon alfa-2A, and 16 patients re-
ceived prednisolone enemas. However, only four of the 16
patients randomized to interferon alfa-2A had proctitis,
whereas eight of the 16 patients treated with prednisolone
had it. The authors failed to recruit patients for a double-
blind placebo-control trial, and therefore, the trial was a
consecutive, open-labeled, randomized study. Also, the
sample size was small, and unfortunately no biological
markers were measured. For example, soluble CD44 has
been used for monitoring therapy in patients with low grade
non-Hodgkin’s lymphoma who have received interferon
alfa-2A (12). Despite the mentioned shortcomings, the
strength of the study of the Danish group was the inclusion
of important outcome measures, which included the Powell-
Tuck index (13)—of particular use in clinical trials where
objective, reproducible assessment of symptoms is neces-
sary—and Inflammatory Bowel Disease Questionnaire
scores to measure quality of life and rectal histological
scores. Interferon alfa-2A treatment resulted in significant
depression of the disease activity, as reflected by the three
scoring systems, thus suggesting that interferon alfa-2A may
be effective in the treatment of active left-sided UC.

IMPLICATIONS AND FUTURE

In general, the limiting factors for the application of inter-
feron alfa-2A are the cost of treatment, the side effects, and
the possibility that patients may develop autoimmune thy-
roid disorders during or after treatment with interferon
alfa-2A (14). Also, it is likely that interferon alfa-2A, in
common with other biological agents, does not cure the
disease, and relapses will occur when the drug is discontin-
ued.

What, then, is the rationale for the treatment? The mech-
anism of action of recombinant interferon alfa-2A treatment
is not yet fully understood. The effect may include modu-
lation of the immune system. The original hypothesis was
based on reports that the natural killer cell activity is im-
paired in patients with inflammatory bowel disease (15, 16),
and this deficiency could be corrected with interferon
alfa-2A treatment (7). Later, interferon alfa-2A was de-
scribed as an inductor of circulating interleukin-1 receptor
antagonists (17). In this case, induction of an anti-inflam-
matory status through modulation of the IL-1/IL-1RA bal-
ance may be a key mechanism of action in UC. Recent
results suggest that host immunity is an important factor in
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the response to interferon therapy (18). For example, pa-
tients with chronic hepatitis C with the human leukocyte
antigen B54 and human leukocyte antigen A24-B54-DR4
haplotype show a poor response to interferon (19).

If subsequent studies would confirm the effect of inter-
feron alfa-2A by suppressing active UC, the characterization
of the molecular mechanisms of interferon-induced gene
activation may provide clues to the pathogenesis of this
disease. It is known that interferon-induced gene activation
has led to the discovery of two distinct families of proteins,
known as the Janus family kinases (JAKs) and the signal
transducers and activators of transcription (STATs), which
directly mediate many cytokine signals. The phosphorylated
STAT proteins move to the nucleus, bind specific DNA
elements, and direct transcription (20). IL-12 induces
STAT4 in freshly isolated primary natural killer cells, but
not in primary T cells, consistent with the lack of the IL-12
receptor in resting T cells (21). Thus, type I interferons
activate the Janus family kinase–signal transducers and ac-
tivators of transcription signal transduction pathway. Inter-
estingly, the interferon-aR2c intracellular domain is needed
to activate STAT1, STAT2, and STAT3 proteins (22). How-
ever, interferon-g only activates STAT1 (23). Therefore, a
different activation of STAT proteins by interferon-g versus
interferon-a may give a clue to understand the difference
between the effect of this therapy in Crohn’s disease and
UC.

As stated before, biotechnological agents in chronic in-
flammatory conditions do not cure the disease but suppress
active inflammation and stimulate basic research that may
lead to novel therapies. A recent example concerns another
ubiquitous transcription factor, nuclear factork B (NF-k B).
It is known that NF-k B regulates the expression of multiple
inflammatory and immune genes and plays a critical role in
host defense and in chronic inflammatory diseases such as
UC and Crohn’s disease (24–26). This knowledge has led to
new therapeutic approaches such as the transfer to primary
intestinal epithelial cells by an adenoviral vector of a mutant
I k B (the inhibitory protein of NF-k B) and the local use of
p65 antisense phosphorothioate oligonucleotides. Studies
using these novel agents are already underway.

In the case of interferon alfa-2A treatment further larger
randomized studies are indicated. However, such studies
will not be easy to organize. They should be long term and
multicenter and based upon the available evidence. The
Danish study was performed by one of the pioneer groups of
clinical investigators in inflammatory bowel disease with a
large experience in clinical trials and ethical studies (27).
Although their study is not perfect, they have provided
sufficient evidence to continue to study interferon alfa-2A to
understand the pathogenesis of UC. For the time being,
interferon alfa-2A will remain an expensive option. The
safety and tolerability will improve with the recent intro-
duction of the pegylated interferon alfa-2a. This preparation
has the qualities of sustained absorption, a slower rate of
clearance, and a longer half-life than unmodified interferon

alfa-2A. Therefore, it can be given once weekly with the
same effectiveness (28, 29). New possibilities are definitely
on the horizon. Until further studies are carried out, a clear
indication for the use of interferon alfa-2A is herpes virus–
associated UC and Crohn’s disease (30).
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