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Abstract

The goal of this study was to evaluate the costs and
outcomes associated with four general approaches to
the management of patients with diagnosed peptic
ulcer disease: (1) acute-dosage antisecretory therapy,
without testing for Helicobacter pylori; (2) mainte-
nance-dosage antisecretory therapy, without testing
for H pylori; (3) immediate noninvasive serologic test
for H pylori, with combination antimicrobial/antise-
cretory therapy if patient is H pylori positive; and (4)
endoscopy with histology for H pylori, with combi-
nation antimicrobial/antisecretory therapy if patient
is H pylori positive. We constructed a decision analy-
sis model and simulated the costs and the number of
ulcer recurrences for a demographically repre-
sentative sample of the US population over a 5-year
period. A management strategy composed of sero-
logic testing followed by combination antimicrobial/
antisecretory therapy for patients who are H pylori
positive was found to be the least expensive baseline
option, with costs of $1,403 per patient treated (about
24% to 40% less than alternative strategies). Two
other strategies were associated with fewer recur-
rences: 9.3% of patients in the maintenance-strategy
group had ulcer recurrence, as did 10.3% in the
endoscopy-strategy and 10.6% in the serology group.
Our results do not include the costs associated with
initial diagnosis of peptic ulcer disease, which may
include endoscopy or an upper gastrointestinal series
evaluation. Serologic testing for H pylori in patients
with peptic ulcer disease was the lowest-cost option
and was always preferred to acute therapy, without
testing for H pylori. Although better outcomes may
be obtained by using diagnostic endoscopy with
histology, this strategy is associated with higher costs
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per patient treated. If physicians are willing to pre-
scribe empiric antimicrobial/antisecretory therapy
without testing for H pylori, this option is preferred
to serology only if the savings generated (ie, $221 per
patient treated) are assumed to exceed any cost
associated with the possible promotion of antibiotic-
resistant bacteria.

(Am | Man Care 1996;2:375-383)

The February 1994 National Institutes of
Health (NIH) Consensus Conference on He/z-
cobacter pylori (H pylori) concluded that ulcer
patients with H pylori infection require treatment with
antimicrobial agents in addition to antisecretory
drugs." However, the NIH conference did not indi-
cate the most cost-effective approach to H pylori diag-
nosis and ulcer treatment. Understanding the clinical
economics of alternative management strategies is
critical to giving physicians a full picture of the merits
of diagnosing and eradicating H pylorr.

The purpose of this scudy is to identify the most
cost-effective management approach to peptic ulcer
disease (PUD). We use a decision analysis model to
project likely costs for a representative sample of the
US population, evaluating the four managementalter-
natives shown in Figure 1: (1) acute antisecretory
therapy, without testing for H pylors; (2) acute antise-
cretory therapy, without testing for H pylori, followed
by maintenance therapy; (3) invasive diagnosis of A
pylori, followed by combination antimicrobial/antise-
cretory therapy if H pylori is present, and followed by
antisecretory therapy alone if H pylori is absent; and
(4) noninvasive diagnosis of H pylori, followed by
combination antimicrobial/antisecretory therapy if A
Pylori is present, and followed by antisecretory ther-
apy alone if H pylori is absent.

The analysis uses a seven-state decision analysis
model to assess the four alternative management op-
tions for patients with an established diagnosis of
PUD. In addition, we have evaluated a fifth manage-
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ment option, empiric antimicrobial/antisecretory
therapy, as a sensitivity analysis. We have included
both gastric ulcers and duodenal ulcers and hve al-
lowed for the possibility of recurrences, bleeding ul-
cers, patients with chronic disease, and misdiagnoses.
We report simulated costs and outcomes for our base-

Figure 1. Overview of Management Strategies
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HP+ = H pylori positive; HP- = H pylori negative
*The model assumes patient has a diagnosed ulcer before the initial
physician visit

Figure 2. Health States in Model

No Ulcer,
H. pylori
Present

No Ulcer,
H pylori
Absent

Ulcer
with
Complications

Ulcer,
H pylori
Present*

Ulcer
Recurrence
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line case, and sensitivity analyses with respect to H
pyloriprevalence, type of costs (direct/indirect), eradi-
cation rate, and pharmaceutical prices.

Our model of PUD is the first to evaluate both costs
and outcomes across a variety of management strate-
gies. Although Unge and coworkers’ evaluated both
costs and outcomes, they considered management
strategies postendoscopy only and did not evaluate
the empiric antisecretory or serology approaches. Son-
nenbergand Townsend also evaluated both costs and
outcomes but did not examine the same range of
management options as was analyzed in our study.
Three other recently published studies, by O’Brien
et al,* Fendrick et al,” and Imperiale et al,® investi-
gated a range of management approaches similar to
those examined in our study but focused solely on
costs. Our analysis also improves on those studies”™
by considering a longer time frame (ie, 5 years). De-
spite the differences in management approach and
time frame, our main conclusion 1s consistent with the
conclusion in some of the studies: eradication of H
pylori is a cost-effective strategy in the management
of PUD.

Through a MEDLINE search, we identified 260
abstracts of review articles published after 1990 per-
taining to H pylori in the context of PUD. After ex-
cluding letters, editorials, and non-English
publications, we collected and categorized approxi-
mately 80 articles into three subject groups: (1) diag-
nosis of H pylori; (2) treatment of H pylors; and (3)
epidemiology of PUD. Data from these articles were
incorporated as assumptions into a clinical model built
using / think software (High Performance Systems,
Hanover, NH). Because the software 1s flexible, we
are able to alter the baseline assumptions easily and
thus test the robustness of the results from our analy-
sis through a variety of sensitivity analyses, some of
which are presented in this paper.

The clinical model allows for patients in seven
states of health (Figure 2): (1) no ulcer, H pylori ab-
sent; (2) no ulcer, H pylori present; (3) active ulcer, H
pylori absent; (4) active ulcer, H pylori present; (5)
ulcer with complications; (6) ulcer recurrence; and (7)
maintenance state. The model begins with ulcer-free
patients distributed between state 1 (no ulcer, H pylor:
absent) and state 2 (no ulcer, H pylori present) accord-
ing to the prevalence of H pylori in the US population.
Every month, patients move through the various
health states according to the key model parameters
(eg, incidence of ulcers, incidence of H pylori infec-
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tion, and probability of recurrence after treatment),
which are detailed in Table 1. We run the model for
a 5-year time period to reflect the time frame typically
reported in studies of long-term maintenance therapy.
We assume that patients without ulcers accrue no

Table 1. Key Parameters (%)

Incidence of Ulcers and H pylori
Annual incidence of H pylori infection”
Dyspepsia caused by peptic ulcer disease* 17
H pylori status of peptic ulcers? 10
H pylori positive 79.7
H pylori negative 20.3
Diagnosis and Treatment of H pylori
Diagnostic approach (sensitivity, specificity)''
Endoscopy with histology 96, 97
Serology 93.5, 905
Ulcer healing rates (with and without
antimicrobial agents)
After 8 wk H2-receptor antagonist therapy 92
After 12 wk H2-receptor antagonist therapy 100
Eradication rate'? 84
Recurrence After Treatment
Recurrence after acute H2-receptor antagonist
therapy (cumulative)'1®
0-3 mo 50
3-6 mo 65
6-9 mo 75
9-12 mo 80
Recurrence during H2-receptor antagonist
maintenance therapy (cumulative)'®'®
Year 1 8
Year 2 13
Year 3 17
Year 4 21
Year 5 22
Long-Term Management
H pylori-negative ulcer patients requiring long-term
therapy 20
H pylori-negative bleeding ulcer patients requiring
long-term therapy 100
Ulcer Complications
Annual incidence of bleeding ulcer in general
population? 0.07
Clinical characteristics of Gl bleeds'®
Clean base 48
Flat spot 23
Adherent clot 13
Active bleed or visible vessel 15
Patients requiring therapeutic endoscopy19
Flat spot or adherent clot ulcers 10
Active bleed or visible vessel . 100
Active bleed patients requiring surgery'? 10

Gl = gastrointestinal.
*Lewin-VHI, Inc. calculation, based on Heikkinen et al @

costs, and that patients who develop ulcers accrue
costs according to the assumptions in Table 2. While
the majority of health states are defined by the key
parameters presented in Table 1, three of the states
merit further discussion.

Ulcer with Complications. Patients may flow into this
state through any of the nonactive ulcer states (no
ulcer, H pylori absent; no ulcer, H pylori present; or
maintenance). We have assumed that all patients with
a complication (ie, gastrointestinal bleeding) present
to the emergency department for treatment and re-
ceive a diagnostic endoscopy to determine the clinical
characteristics of the ulcer. Depending on the resules
of the endoscopy, a patient is released (in the case of
a clean base), admitted for observation (if a flat spot
or adherent clot is found), or given a therapeutic
endoscopy (the patient has a flat-spot or adherent-clot
ulcer with recurrent bleeding and active bleeding/vis-
ible vessel)."” If the therapeutic endoscopy cannot
control the gastrointestinal bleeding, patients un-
dergo surgery.

We have assumed that, during the endoscopic di-
agnosis of the clinical characteristics of the bleeding
ulcer, physicians collect a tissue specimen to test for
H pylors. Depending on the results of the test, patients
receive either acute antisecretory therapy or combina-
tion antimicrobial/antisecretory therapy on release
from the hospital. After completion of acute therapy,
H pylori-negative patients receive maintenance ther-
apy.?

Ulcer Recurrence. The majority of patients who are
H pylori positive after acute treatment and who do not
receive maintenance therapy will have an ulcer recur-
rence within 1 year. Regardless of the initial approach
to diagnosis and treatment, the model assumes thatall
patients with an ulcer recutrence will be given an
endoscopy with histology for diagnosis of H pylor:. If
the histology indicates that H pylori is present, a pa-
tient receives combination antimicrobial/antisecre-
tory therapy. If H pylori is not present, the patient
receives an acute course of antisecretory treatment.

Maintenance. In this health state, both H pylori-posi-
tive patients and H pylori-negative patients receive
maintenance therapy. The model assumes that H
pvlori-positive patients will experience ulcer recur-
rence at a cumulative rate of 22% over 5 years, and
that H pylori-negative patients will not experience
ulcer recurrence. Patients receiving maintenance
therapy are assumed to visit the physician twice an-
nually, and to visit the pharmacy four times per year,
to purchase antisecretory medication.

Patients initiate maintenance therapy for one of
three reasons. First, they might be treated according
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Table 2. Direct and Indirect Costs ($)

CPT = current procedure terminology; Gl = gastrointestinal; DRG = diagnosis-related group
*Assumption based on expert clinical opinion; includes both professional component

and facility or technical

tincludes professional fee of $131 and average emergency department costs from

Health and Hospitals Corporation of $275

Professional fee only; facility fee is included in DRG
SSmithKline Beecham Clinical Laboratories
**Average wholesale price (AWP)

to the strategy of empiric maintenance

Medicare theFapy management.(descril.)ed in the
Code ltem Payment Mamten.ance S.trategle's section). .Sec-
Endoscopic Diagnosis of H pylori ond, patients will flow into the mainte-
CPT43239  Upper Gl endoscopy with biopsy 623* nance state if they develop an ulcer with
CPT88305 Surgical pathology, Level IV 62* complications and are H pylori negative.
CPT88312 Special stains; Group | 27* Third, the model assumes that 20% of
Ulcer Recurrence . ‘ ‘ _ high-risk ulcer patients diagnosed as /7
CPT99214 Physician visit, establlshed Patlent; 25 min 23 pylori negative receive maintenance
CPT43239 Upper Gl endoscopy with biopsy 623* therapy after acute treatment for the
CPT88305 Surgical pathology, Level IV 62* .
CPT88312 Special stains; Group | 27* active ulcer.
Clean-Base Ulcer with Complications
CPT99285 Emergency department visit 406t Management Strategies
CPT43239 Upper Gl endoscopy with biopsy 623* Management of PUD begins when a
CPT88305  Surgical pathology, Level IV 62* patient moves into an active-ulcer
CPT88312  Special stains; Group | 27% health state (with or without H pylori).
Spot or Clot Ulcer with Complications N We assume that PUD already has been
CPT99285 Emergency department visit 131% di d d that th ‘sode beo
CPT43239 Upper Gl endoscopy with biopsy 208% l,agnos,e D ,an ,t. at the eplso. ? cgins
CPT88305 Surgical pathology, Level IV qa% withan initial visit to the phygcnan, Who
CPT88312  Special stains; Group | 23% has several management options. First,
CPT99231 Subsequent hospital care, 3 days 93% the physician has a choice of three ap-
DRG 175 Gl hemorrhage without control of bleeding 2,034 proaches to diagnosis: (1) an invasive
Nonsurgical Treatment of Active Bleed test for H pylori (ie, endoscopy with
CPT99285 Emergency department visit 131% histology); (2)a noninvasive test for H
CPT43255 Upp?r Gl endoscopy with control of bleeding 346% pylori (ie, serology); or (3) no test for A
CPT88305 Surgical pathology, Level IV 44% .
CPT88312 Special stains; Group | 23% [)y/wz. NeXt’, the physwlan h?s three
CPT99231  Subsequent hospital care, 3 days 93# pharmacqlogw treatment options: (1)
DRG 175 Gl hemorrhage without control of bleeding 2,034 acute antisecretory treatment; (2) acute
Active Bleed Requiring Surgery antisecretory treatment followed by
CPT99285 Emergency department visit 131% H2-receptor antagonist maintenance
CPT43255 Upper Gl endoscopy with control of bleeding 346% therapy; and (3) combination antimicro-
CPT88305 Surgical pathology, Level IV 44% bial/antisecretory therapy.
CPT88312  Special stains; Group | 23% Recommended therapies for the di-
CPT43640 Vagotomy 918¥ . . ‘ .
CPT00790 Anesthesia for upper abdominal procedures 252% agnos1.s and e.rad1cat1on Of pr/m‘l are
DRG 155  Stomach, esophageal, and duodenal Changlng rapldly. ‘Therefore, althOUgh
procedures, age >17 yr 5,274 the decision analysis model is flexible
Miscellaneous Costs and can analyze numerous diagnosis
CPT99203 Initial physician visit, new patient; 30 min 59 and treatment scenarios with varying
CPT99212  Follow-up physician visit, established patient; sensitivities, specificities, and costs, we
10 min . o1 have not reported results for specific
Serology test for H pylori 80? pharmaceutical regimens. We have
Acute antisecretory therapy (4 wk) 703 . . .
Maintenance antisecretory therapy (3 mo) 120%* evaluated the fOHOWIHg four manage-
Y py . . .
Combination antimicrobial/antisecretory ment alternatives (shown in Figure 1):
therapy (4 wk) 901 e Acute Antisecretory Therapy,

Without Testing for H pylori. Pa-
tients present to the physician with
a diagnosed ulcer and begin acute
antisecretory therapy, without be-
ing tested for H pylori.

o H2-Receptor Antagonist Mainte-

TAWP for 4 weeks of treatment; the model then assumes patients continue acute
antisecretory therapy for an additional 4 to 8 weeks, depending on the rate of ulcer
healing. Our baseline figures assume triple therapy and the use of generic products
See sensitivity analyses for tests of this assumption

nance Therapy, Without Testing
for H pylori. Patients with a diag-
nosed ulcer visit the physician and
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begin treatment with acute antisecretory therapy,
without being tested for H pylori. After complet-
ing acute therapy, patients receive long-term
maintenance therapy (ie, for 5 years).

o Noninvasive Diagnosis. Patients with a diag-
nosed ulcer visit the physician and are given a
serologic test for H pylori. It H pylori is present,
they receive combination antimicrobial/antise-
cretory therapy. If H pylori is not present, they
receive an acute course of antisecretory treat-
ment.

Invasive Diagnosis. Patients with a diagnosed
ulcer present to the physician and are scheduled
for an endoscopy with histology. If H pylori is
present, they receive combination antisecre-
tory/antimicrobial therapy. If H pylori is not pre-
sent, they receive an acute course of antisecretory
treatment.

Costs and Effectiveness

For each of the four management alternatives, we
estimated direct medical costs and indirect costs (lost
wages) per patient treated. We also estimated the
percentage of patients who will have a recurrence
over a S-year petiod. Direct and indirect costs were
inflated annually to reflect real growch rates of 5% for
physician and hospital costs, 4% for pharmaceutical
costs, and 2% for wages. All costs were discounted to
1994 dollars, assuming a 5% real discount rate.

Table 2 presents the direct and indirect cost inputs
to the model. Direct costs for physician procedures
and facility costs were estimated on the basis of 1994
Medicare payment amounts (ie, relative value units
(RVUs) for physician costs, ambulatory surgical cen-
ter rates for outpatient facility costs, and diagnosis-re-
lated groups for inpatient facility costs). Two direct
cost figures were not available from Medicare date:
(1) the facility cost of an outpatient emergency Vvisit;
and (2) the cost of the serology test. We used data
from Health and Hospitals Corporation (New York,
NY) to estimate the former, and the cost of the serol-
ogy test from SmithKline Beecham Clinical Labora-
tories (San Jose, CA) to estimate the latter.

Direct costs for pharmaceutical agents wete as-
signed on the basis of the lowest average wholesale
price (AWP) as reported in the August 1994 Red Book
Updare.™ In cases in which the AWP was not available
in the August Update, we abstracted pricing informa-
tion from the 1994 Red Book.” In addition, a $5 dis-
pensing fee was included in the cost of each
prescription. For patients receiving maintenance
therapy, we have assume that four prescriptions are
filled each year (ie, a total of $20 in dispensing fees).

Indirect costs were measured in terms of produc-
tivity lost as a result of morbidity. The model assumes
that patients lose 8 hours of productivity when they
experience an ulcer flare-up. Additionally, we as-
signed a productivity loss of 2 hours to a physician
visit and 8 hours to an outpatient endoscopy. If a
patient develops a gastrointestinal complication asso-
ciated with a spot or clot ulcer or receives a therapeu-
tic endoscopy, we assumed a l-week loss in
productivity (40 hours). If the patient requires sur-
gery, we assumed a 3-week productivity loss (120
hours). We used the 1994 minimum hourly wage in
the United States of $4.25 to estimate the cost of
productivity loss in the model.

Side effects associated with the eradication of H
Pylori can influence economic costs in two ways: (1)
directly, through expenditures on drugs and medical
care to treat the side effects themselves; and (2)
indirectly, by reducing patient compliance with H
pylori treatment regimens. We have assumed that the
direct costs attributable to common adverse reac-
tions, such as diarrhea, nausea/vomiting, and rashes,
are not significant enough to merit inclusion in the
model. We adjust the published antimicrobial/antise-
cretory therapy eradication rates to account for treat-
ment failures by including individuals who have
discontinued treatment because of side effects in the
eradication rate.

The model does not include costs that may accrue
from rare side effects, such as pseudomembranous
colitis, as the incidence of such side effects is low. We
also did not include any costs associated with compli-
cations from endoscopy (eg, perforation, infection, or
cardiopulmonary incidents).

-+ RESULTS

The 5-year cost per patient treated varies by man-
agement alternative. As shown in Figure 3, noninva-
sive diagnosis of H pylori, at $1,403 per patient
treated, is the least costly management strategy,
whereas a strategy of maintenance therapy without
diagnosis is the highest-cost alternative ($2,341 per
patient treated. In Figure 4, we translate cost per
patient treated into a cost per covered life. As seen in
the figure, health plans could save $0.13 per member
per month by switching from a maintenance strategy
to a serology strategy.

We also calculated the percentage of patients ex-
periencing an ulcer recurrence (Figure 5). The model
shows that similar percentages of patients treated
with serology and with endoscopy will have recur-
rences (10.6% and 10.3%, 1espectively). Acute antise-
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Figure 3. Cost of PUD Management Alternatives
(Cost per Patient Treated over 5 Years)
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PUD = peptic ulcer disease

cretory treatment, without testing for A pylori, is
associated with the largest percentage of patients with
recurrence (38.3%); maintenance treatment, without
testing for H pylori, is associated with the lowest
percentage (9.3%).

On the basis of both costs and recurrences, nonin-
vasive diagnosis is always preferable to acute antise-
cretory therapy without testing for H pylori (ie, the
former strategy is lower costand has better outcomes).
By contrast, invasive diagnosis and maintenance ther-
apy are associated with higher costs but fewer recur-
rences than is serology. Because preferences would
depend on the value associated with avoiding recur-
rence, we calculate the incremental cost per recur-
rence avoided for endoscopy and maintenance
therapy compared with that for a serology baseline.
"The model predicts that the cost of avoiding a recur-
rence is high: invasive diagnosis results in an addi-
tional cost of $268,594 per recurrence avoided and
maintenance therapy, without testing for H pylors,
costs an additional $72,119 per recurrence avoided.

Sensitivity Analyses

To verify the results of our simulation, we tested
the sensitivity of our model to reasonable variation in
key parameters. Although costs per patient treated
varied, our sensitivity analyses confirmed that sero-
logic testing followed by appropriate drug therapy s,
in most cases, the least costly management option.

Vary Epidemiologic Parameters. Because few
epidemiologic studies on the prevalence of H pylori
have been conducted, we tested variation by increas-
ing and decreasing the prevalence of H pylori by 10
percentage points. We found that costs and recur-
rences varied, whereas the relacionship between
those results remained constant: serology continued
to be the lowest-cost strategy, and cost per recurrence
avoided remained high (ie, $219,296 to $375,717 for
immediate endoscopy and $61,420 to $93,601 for em-
piric maintenance therapy).

Disregard Indirect Cosss. 'To simulate the perspec-
tive of a healthcare payer responsible for direct medi-
cal costs but not for lost wages, we eliminated indirect
costs from the model. Costs decreased by approxi-
mately 6.3%. Serologic testing continued to be the
most favorable management strategy, with a cost of
$1,306 per patient treated. Costs were greater for
endoscopy ($1,944 per patient treated); acute ther-
apy, without testing for H pylori ($1,708 per patient
treated); and maintenance therapy, without testing
for H pylori ($2,214 per patient treated).

Vary the Eradication Rate. Standard estimates of /1
pylori eradication are likely to change with an individ-
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ual’s compliance with the antimicrobial regimen, the
development of new antimicrobial regimens, and the
availability of new data from large, population-based
clinical trials. We therefore decreased and increased
eradication rates by 10 percentage points. Although
costs varied, the relationship between cost and recur-
rence remained constant. Costs of serology varied
from $1,325 to $1,495 per patient treated, compared
with costs of $1,777 to $2,372 per patient treated for
other management strategies. Similar to the baseline
case, noninvasive diagnosis with serologic testing al-
ways was preferable to acute therapy, without testing
for H pylor:.

Unlike the case with our other sensitivity analyses,
an alteration in the eradication rate changed the per-
centage of patients who experienced an ulcer recur-
rence, as well as the relationship between the results.
When the eradication rate increased by 10 percentage
points, invasive diagnosis became the most effective
strategy, with 4.5% percent of patients experiencing a
recurrence. Thus, at that high eradication rate, en-
doscopy and serology are always preferable to mainte-
nance therapy.

Vary Pharmaceutical Costs. As detailed in "Table 2, we
used the least expensive pharmaceutical regimen pos-
sible, by assuming that generic products are used.
However, the costs shown in the table clearly are
subject to change, as recommended therapies and
their costs vary over time. We therefore tested the
sensitivity of the model to a 25% increase and a 25%
decrease in the cost of pharmaceutical agents. We
found that, whereas the overall costs of treatment will
vary, the choice of management strategy holds.

Although the model is capable of generating results
-while varying the full range of parameters, including
the sensitivity and specificity of the diagnostic tests,
the costs of procedures and pharmaceutical products,
and the demographic characteristics of the population,
space limitations preclude us from representing fur-
ther results here.

Prescription of Antibiotics Without Testing for
H pylori

We followed an approach similar to that in other
studies on the most appropriate approach to ulcer
treatment by modeling the costs and recurrences as-
sociated with empiric antimicrobial/antisecretory
therapy. Under this management strategy, patients
with an ulcer visit the physician and are prescribed
combination antimicrobial/antisecretory therapy
without being tested for H pylori. The model predicts
costs of $1,182 per patient treated over the 5-year
period, with 8.7% of patients experiencing recurrence.

Although these costs and recurrence rates are lower
than those reported for all the other management
strategies considered, the approach is associated with
the risk that the population’s resistance to antibiotic
therapy will increase over time. Because quantifying
the costs of resistance to antibiotic therapy is beyond
the scope of our analysis, we offer this strategy only
for sensitivity analysis.

-+ DISCUSSION -

The least expensive PUD management option is a
serologic test for H pylori, followed by an antisecre-
tory/antibiotic regimen if the patient is H pylori posi-
tive. The costs of this management strategy arc 24%
to 40% less than those of the three alternatives exam-
ined. Although more recurrences can be avoided by
using more expensive management options, the costs
per recurrence avoided ate high relative to those asso-
ciated with serology: $72,119 for maintenance ther-
apy, without testing for H pylors, and $268,594 for H
Pylori testing using endoscopy with histology. Treat-
ment with antisecretory drugs alone without consid-
ering whether H pyloriis present is associated with the
highest percentage of patients experiencing ulcer re-
currence.

Gastroenterologists can use other techniques to
detect H pylori, including endoscopy with urease (ie,
CLO [campylobacter like organisms] test) and the
urease breach test. We chose to model endoscopy with
histology rather than with endoscopy with urease be-
cause the sensitivity of the histology test is the best
available.'' Modeling the endoscopy-with-urease ap-
proach would be expected to decrease both costs and
outcomes somewhat. Because the cost difference be-
tween the histology and the urease test is small ($64)
compared with the cost difference between en-
doscopy with histology and serology ($632), serology
would remain the lowest-cost management approach.
We chose not to model the breath test because it has
not yet been approved by the Food and Drug Admini-
stration; when information becomes available on the
cost and sensitivity of the test, the model would be
capable of evaluating that approach.

As demonstrated by the four sensitivity analyses
presented in our paper, the model is robust to reason-
able variation in many of our clinical assumptions. For
example, if clinical evidence suggests that eradication
rates are actually 10 percentage points lower than the
84% used in the model, the serology management
strategy continues to be preferable to empiric antise-
cretory therapy in terms of both costs ($1,495 vs
$1,900 per patient treated) and recurrences (occurring
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in 17% vs 43% of patients). Similarly, the serology
management strategy remains preferable to acute an-
tisecretory therapy when we increase or decrease the
prevalence of H pylori in the population by 10 percent-
age points, disregard indirect costs, vary pharmaceu-
tical costs by 25%, or vary the cost of endoscopy.

Our fundamental conclusions change if physicians
are willing to use antibiotics without testing for H
pylori. Both costs and recurrences are lower in this
scenario than in other management scenarios. As dis-
cussed, however, our model does not attempt to assess
the costs that might be generated by conuibuting to
the presence of antibiotic-resistant bacteria.

Although no previous study has examined costs and
outcomes associated with endoscopy, serology, em-
piric antisecretory, maintenance, and empiric antimi-
crobial/antisecretory management strategies, the
findings in three previously published studies*® are
consistent with our fundamental conclusion that an-
timicrobial/antisecretory therapy is the least costly
approach to management of PUD. Differences in
methodology distinguish our study from previously
published work. The model described by Fendrick et
al’ estimates the cost per ulcer cured beginning with
the patient’s presentation to the physician with symp-
toms of dyspepsia. In contrast, our model focuses
solely on estimating costs for patients diagnosed with
PUD.

The time frame investigated in our study (5 years)
also differs from the time frames in the studies by
O’Brien and colleagues,4 Fendrick et al,” and Imperi-
ale and coworkers® (1-year time frames). A 5-year time
frame provides two advantages. First, we are able to
model more accurately ulcer recurrence after acute
antisecretory therapy in H pylori-positive patients (ie,
clinical evidence suggests that patients will continue
to experience a recurrence approximately 1 year after
acute antisecretory therapy). Second, the 5-year time
frame is necessary to evaluate a maintenance therapy
scenario that appropriately models clinical evidence
suggesting that patients experience recuirence over a
5-year period.”

It is important to note that our study does not
consider the costs associated with initial diagnosis of
PUD. Moreover, this scudy assumes that no test for H
pyloriis available from any studies that may have been
conducted to diagnose PUD. For example, if an initial
diagnosis were made through endoscopy, and if his-
tology identified the presence of H pylors, the payer
would be presented only with the incremental cost of
performing the histology ($89), rather than with the
cost of an additional endoscopy with histology ($712).
Research should focus on studying the more general

question of the costs associated with the management
of dyspepsia, thereby including the costs of initial
studies necessary to diagnose PUD.

Our study reports only one outcome measure—ul-
cer recurrences. Although this measure is important if
physicians are to understand patient outcomes, other
measures, such as symptom-free days,2 also may be
important in fully characterizing the benefits of A
pylori eradication. For example, recent research® sug-
gests that the presence of H pylori may be an inde-
pendent factor in the achievement of symptomatic
relief. Additional research on which outcome meas-
ures (eg, ulcer recuriences, symptom-free days) influ-
ence a physician’s approach to the diagnosis and
treatment of PUD is necessary to better describe the
physician decision-making process.

- CONCLUSION -

Our results show that the United States can achieve
significant cost savings by adopting new PUD man-
agement strategies that include eradication of H py-
Jori. Substituting serology followed by appropriate
drug treatment for acute antisecretory therapy, with-~
out testing for H pylori, would reduce the costs of
treating PUD by 24%-—savings that might be realized
by health plans, the Medicare program, or patients.
Moreover, adapting this strategy would reduce ulcer
recurrences by 72% over 5 years.

Identifying and eradicating H pylors in patients
with PUD can reduce US healthcare costs and resule
in significant improvements in patient care. On the
basis of these findings, we conclude that diagnosis and
eradication of H pylori should be considered standard
treatment for patients with diagnosed PUD.
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