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poor response in the first in vitro
ertilization cycle is not necessarily related
o a poor prognosis in subsequent cycles

llen R. Klinkert, M.D.,a Frank J. M. Broekmans, Ph.D.,a Caspar W. N. Looman, M.Sc.,b

nd Egbert R. te Velde, Ph.D.a

niversity Medical Center Utrecht, Utrecht, and Erasmus University Rotterdam, Rotterdam, The Netherlands

bjective: To calculate the cumulative ongoing pregnancy rate in patients with a poor response in their first
VF cycle.

esign: Retrospective cohort study.

etting: In vitro fertilization unit of a university hospital.

atient(s): Two hundred twenty-five women who experienced a poor response in their first IVF or intracy-
oplasmic sperm injection cycle. These patients were divided into 64 expected (aged �41 years and/or
levated FSH level) and 161 unexpected poor responders (aged �41 years and FSH level not elevated).

ntervention(s): In vitro fertilization treatment with a long-suppression protocol with FSH-urofollitropin or
ecombinant FSH.

ain Outcome Measure(s): Cumulative ongoing pregnancy rate. This rate was calculated in two ways to
orrect for dropouts: pessimistic (zero chance of pregnancy for the dropouts) and optimistic (the same chance
or the dropouts as for patients who continued).

esult(s): The cumulative ongoing pregnancy rate of women with an unexpected poor response in the first
ycle was 37% (pessimistic) to 47% (optimistic) after three cycles. Women with an expected poor response
ad a cumulative ongoing pregnancy rate of 16% (pessimistic) to 19% (optimistic) after 3 cycles. Sixty-four
ercent of the unexpected poor responders and 31% of the expected poor responders had a normal response
n the second cycle, most of them after receiving a higher dose of gonadotropins.

onclusion(s): Most patients with an unexpected poor response in the first cycle had a normal response in the
econd cycle, leading to an acceptable cumulative ongoing pregnancy rate after three cycles. Patients with an
xpected poor response in the first cycle should be advised to withdraw from treatment after the first cycle
ecause of a poor prognosis. (Fertil Steril� 2004;81:1247�53. ©2004 by American Society for Reproductive
edicine.)
2
o

The first successful IVF treatment was per-
ormed in a natural cycle, during which one
ocyte was retrieved (1). In 1981, ovarian hy-
erstimulation was introduced to obtain more
ocytes to replace more embryos, but some
atients responded poorly. Poor response was
ssociated with high cancellation rates and low
regnancy rates. Poor response remains a sub-
ect of interest, with the focus being mainly on
rediction and treatment (2, 3).

Some patients are more likely than others to
espond poorly during IVF treatment. Because
varian reserve declines with age (4), the risk
f a poor response in IVF is higher when the

atient is older. Patients aged �40 years are o
ften not treated with IVF because of the poor
rognosis, often associated with a poor re-
ponse (5, 6). However, age is of limited value
o assess the ovarian reserve of an individual
atient. Therefore, several other markers to
redict ovarian response during IVF treatment
ere introduced, of which basal FSH is most
idely used. Patients with elevated FSH levels

re known to be at risk for poor response
uring IVF treatment (7).

Whether it is possible to improve a poor
esponse is still a matter of debate. In the past

decades, several strategies have been devel-
ped. The most common is to increase the dose

f gonadotropins (8–10); however, the quest
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ontinues for a good solution to the problem of poor re-
ponse. Even when response improves after a change in the
yperstimulation protocol, this does not imply a better prob-
bility of pregnancy (11, 12). Thus, when patient and clini-
ian are confronted with a poor response in the first IVF
ycle, the question arises of whether it is worthwhile to
ontinue treatment.

The aim of the present study was to determine the cumu-
ative ongoing pregnancy rate after three cycles in patients
ith a poor response in their first cycle. We also wanted to
etermine whether there is a difference in prognosis between
atients who were already at risk for a poor response because
f advanced age or elevated basal FSH and patients who
ere not.

MATERIALS AND METHODS

atients
Between January 1, 1998 and December 15, 2001, 1,307

omen started their first IVF or intracytoplasmic sperm
njection (ICSI) treatment in our IVF center. With our data-
ase, all 268 women who experienced a poor response in
heir first cycle were identified.

Forty-three patients were excluded from the study for
arious reasons. Twenty patients had been diagnosed with
olycystic ovary syndrome (oligo- or amenorrhea, elevated
H levels with normal FSH levels, and/or elevated androgen

evels). In these patients, the poor response was probably
aused by insufficient stimulation, because the starting dose
f gonadotropins was lowered to avoid ovarian hyperstimu-
ation syndrome. One patient was canceled because of a
ersistent cyst. Six patients had not completed their treat-
ent at the time of evaluation. In 15 patients the basal FSH

alue was missing, and for one patient the date of birth was
nknown. These patients were excluded from the study,
eaving a total of 225 women to be analyzed.

The patients were classified into two subgroups. The first
roup consisted of women with a basal FSH level �15 IU/L
nd/or aged �41 years. This FSH level was chosen on the
asis of a previous study conducted in our center, in which
atients with an FSH level �15 IU/L had poor results in IVF
13). The age level is based on our national IVF guidelines.

omen aged �41 years are not routinely offered IVF treat-
ent in The Netherlands because of the poor results in this

roup. In our clinic, patients with elevated FSH levels and
atients aged �41 years are offered IVF treatment in a
esearch setting, after appropriate counseling.

The second group consisted of women aged �41 years
ith FSH levels �15 IU/L. According to data collected
reviously in our center and partly published (14, 15) pa-
ients aged �41 years or with FSH levels �15 IU/L had a
ignificantly higher poor response rate than patients aged
41 with normal FSH levels (56% of 93 patients vs. 20% of
36 patients, P�.001). We therefore defined the first group t

248 Klinkert et al. Pregnancy prospects of poor responders
f patients as expected poor responders and the second group
s unexpected poor responders.

This study did not require approval of our institutional
eview board because it concerned a retrospective analysis of
ata that were recorded anonymously and did not imply
ctive involvement of patients.

In The Netherlands, reimbursement is limited to three
VF cycles, so there were no financial restraints to discon-
inue treatment before the third cycle. Therefore, we decided
o limit our follow-up period to three consecutive cycles.
regnancies resulting from cryopreserved embryos were not

ncluded in the calculation of the cumulative pregnancy
ates.

reatment Protocol
All women were treated with a long-suppression protocol.
detailed description of the protocol was published previ-

usly (16). In brief, pituitary desensitization was started in
he midluteal phase by the administration of leuprolide ace-
ate (Lucrin; Abbott, Hoofddorp, The Netherlands). After
enstruation, ovarian stimulation was started.

Before February 1, 1999 patients were stimulated with a
tandard starting dose of 225 IU of urofollitropin (Metrodin
P; Serono Benelux, �s Gravenhage, The Netherlands). Af-

er this date, our clinic switched to a standard starting dose of
50 IU of follitropin � (Gonal-F; Serono Benelux). The
tarting dose was lowered to 150 IU because it was found in
randomized study that recombinant human FSH was more

ffective than urinary human FSH at inducing multiple fol-
icular growth (17). This change in the stimulation protocol
id not change the poor response rate in our IVF population.
efore the introduction of follitropin �, the poor response

ate was 16%, and afterwards it was 20%; this difference is
ot significant (P�.10).

Transvaginal ultrasonography and E2 measurements were
sed to monitor ovarian stimulation. In cases of insufficient
ollicular growth, the dose was adjusted after at least 7 days
f stimulation. Thirty-six hours before the ovum pick-up,
0,000 units of hCG (Profasi; Serono Benelux) were admin-
stered. A maximum of two embryos was replaced in women
ged �38 years. In older women, the maximum number of
mbryos at transfer was three. Luteal support was provided
y hCG (Profasi) or micronized P (Progestan; Nourypharma,
ss, The Netherlands).

ormone Assay
Follicle-stimulating hormone was measured in plasma

ith an automated immunometric FSH assay (Chirion Diag-
ostics, Tarrytown, NY) on the automated ACS-180 immu-
oassay platform (Bayer, Tarrytown, NY). The observed
nterassay coefficients of variation were 3.9% and 3.9% at
.5 IU/L and 26 IU/L, respectively.

efinitions
Poor response after stimulation was defined as the collec-
ion of less than four oocytes at retrieval or cancellation of

Vol. 81, No. 5, May 2004
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he cycle due to insufficient follicular growth (less than three
ollicles). This definition is based on the assumption that a
inimum of four oocytes is needed to have an average of

wo embryos available for transfer, given a mean fertilization
ate of 50%–60% in IVF (14). The same definition was used
n many other studies (10, 18–24) and seems to be the most
idely used definition of poor response.

The outcome measure of this study was ongoing preg-
ancy, which was defined as the presence of a vital preg-
ancy beyond 11 weeks’ gestation. Patients who did not
ecome pregnant after IVF and did not return for a new
reatment within 1 year were considered dropouts.

tatistical Methods
Cumulative ongoing pregnancy rates were calculated by

ife table analysis (Kaplan-Meier method). Most studies
verestimate the cumulative pregnancy rate because they
ssume that women who drop out have the same probability
f becoming pregnant as those who continue IVF treatment.
owever, patients who stop treatment are known to have a

ess favorable prognosis than those who continue (25, 26).

In 1996, a method was proposed by Stolwijk et al. (27) to
stimate a more realistic cumulative pregnancy rate, by
aking the reason for an early cessation of treatment into
ccount. They assumed that women who stopped treatment
or medical reasons had no chance of pregnancy, whereas
omen who stopped for other reasons had the same chance
f pregnancy as those who continued. In the study presented
ere, we used an adapted version of this method, which

T A B L E 1

haracteristics of the patients with a poor response in the

haracteristic

All poor
responders
(n � 225)

ge (y) 36.7 (29.9, 42.4)
rimary infertility (%) 56.9
uration of infertility (mo) 38.0 (16.0, 90.6)
ause of infertility (%)
Tubal 23.3
Male 36.3
Unexplained 40.5

asal FSH (IU/L) 8.4 (5.2, 16.7)
otal no. of ampules 32.0 (18.6, 62.0)
o. of ampules per stimulation day 2.5 (2.0, 3.8)
ancels (%) 32.9
o. of oocytes 2 (1, 3)
o. of embryos 1 (0, 2)
o. of embryos/ET 1 (0, 2)
ngoing pregnancies per cycle (%) 10

ote: Data are presented as median (10th percentile, 90th percentile) or %
�2 test.
Mann-Whitney U test.

linkert. Pregnancy prospects of poor responders. Fertil Steril 2004.
esulted in “pessimistic” and “optimistic” cumulative ongo- u

ERTILITY & STERILITY�
ng pregnancy rates. In the pessimistic scenario, the dropouts
ere assumed to have zero chance of becoming pregnant,
hereas in the optimistic one they were considered to have

he same probability of pregnancy as patients who continued.
e assumed that the real chance of pregnancy for dropouts
as somewhere between the optimistic and pessimistic sce-
arios.

To compare the characteristics of the patients with an
xpected and an unexpected poor response, the �2 test and
he Mann-Whitney U test were used, when appropriate. A P
alue of �.05 was considered statistically significant. The
ata were analyzed with commercial software (SPSS 10.0;
PSS, Chicago, IL).

RESULTS
We studied 225 patients who experienced a poor response

n their first IVF cycle; 64 (28%) of them were expected poor
esponders, according to our definition. Of these, 35 women
ere aged �41 years but had a basal FSH level �15 IU/L

nd 7 were aged �41 years and had a basal FSH level �15
U/L. Twenty-two patients were aged �41 years and had a
asal FSH level �15 IU/L. The remaining 161 patients had
n unexpected poor response (72%), as defined.

Table 1 shows the characteristics of the 225 patients. The
nexpected poor responders were more often primary infer-
ile and had a longer duration of infertility. The expected
oor responders, who by definition were older and had
igher FSH levels, were twice as often diagnosed with

t IVF cycle.

Unexpected
poor responders

(n � 161)

Expected poor
responders
(n � 64) P value

35.4 (29.6, 40.0) 41.5 (32.7, 44.5) NA
62.1 43.8 .01a

42.6 (23.0, 95.7) 28.3 (12.0, 77.1) �.01b

26.5 15.6 .09a

41.7 23.4 .01a

31.8 60.9 �.01a

8.0 (5.0, 11.3) 12.1 (5.8, 21.3) NA
30.0 (18.0, 62.0) 39.0 (22.0, 64.0) �.01b

2.1 (2.0, 3.8) 2.9 (2.0, 3.8) �.01b

34.8 28.1 .34a

2 (1, 3) 2 (0, 3) �.01b

1 (0, 2) 1 (0, 2) .91b

1 (0, 2) 1 (0, 2) .24b

9 11 .73a

� not applicable.
firs

. NA
nexplained infertility. Regarding treatment characteristics,
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he expected poor responders used more ampules of FSH
uring stimulation.

Although the median number of collected oocytes was the
ame in both groups, there was a significant difference
ecause distribution was not normal. The number of oocytes
as 2.3 � 0.7 (mean � SD) for the unexpected poor re-

ponders and 1.8 � 1.0 for the expected poor responders.
he ongoing pregnancy rate after the first cycle was 9% for

he unexpected poor responders and 11% for the expected
oor responders.

The cumulative ongoing pregnancy rate of all women
ith a poor response in their first cycle was between 31%

pessimistic) and 42% (optimistic). The cumulative ongoing
regnancy rate after three cycles in women with an unex-
ected poor response was between 37% (pessimistic) and
7% (optimistic) (Table 2). The pregnancy rate per cycle in
his group doubled, from 9% in the first cycle to 18%–22%
n the second cycle and 16%–25% in the third cycle, which
s comparable to the 24% ongoing pregnancy rate per cycle
n the entire IVF program during the same period. In women
ith an expected poor response in the first cycle, the preg-
ancy rate per cycle remained low in the second cycle,
hereas no pregnancies occurred in the third cycle (Table 2).

n this group, the patients aged �41 years with an FSH level
15 IU/L (n � 22) had a cumulative ongoing pregnancy rate

fter three cycles between 18% (pessimistic) and 23% (op-
imistic). The patients aged �41 years with normal FSH
evels (n � 35) had an ongoing pregnancy rate after three
ycles between 17% (pessimistic) and 20% (optimistic). All
atients aged �41 years with a basal FSH level �15 IU/L (n

7) dropped out before the third cycle was reached. None
f them became pregnant, also not in the first cycle.

There was a noticeable difference in dropout rates be-

T A B L E 2

ngoing pregnancy rates of the unexpected and expected
esponders.

Unexpected poor resp

Cycle 1 Cycle 2

o. at risk
Optimistic 161 120
Pessimistic 161 146

o. of pregnancies 15 26
o. of dropouts 26 (18%) 19 (20%)
regnancy rate per cycle (%)
Optimistic 9 22
Pessimistic 9 18

umulative pregnancy rate (%)
Optimistic 9 (5–14) 29 (22–37)
Pessimistic 9 (5–14) 26 (19–32)

ote: For cumulative pregnancy rate, values in parentheses are 95% confid

linkert. Pregnancy prospects of poor responders. Fertil Steril 2004.
ween the unexpected and expected poor responders: 18% s

250 Klinkert et al. Pregnancy prospects of poor responders
s. 44%, respectively, after the first cycle and 20% vs. 48%
fter the second cycle.

Figures 1 and 2 show the response, median dose of
onadotropins, pregnancy rates, and dropout rates of the
nexpected and expected poor responders undergoing a sec-
nd and third cycle. All expected poor responders and almost
ll of the unexpected poor responders received a higher dose
n the second cycle. The majority of the unexpected poor
esponders turned into normal responders in the second and
hird cycle. In the expected poor responders group, only one
hird of the patients responded normally in the second cycle.
n the third cycle, most of these patients fell back to a poor
esponse. In the unexpected poor response group, 45 of 120
atients (38%) continuing IVF treatment after the first cycle
ecame pregnant in the second or third cycle; most of them
ad a normal response. In contrast, in the expected poor
esponse group, 3 of 32 patients (9%) continuing treatment
ecame pregnant in the second cycle. In the third cycle, no
ore pregnancies occurred.

DISCUSSION
The three-cycle cumulative ongoing pregnancy rate of all

atients with a poor response in the first cycle seems quite
cceptable. The cumulative rates were calculated with pes-
imistic and optimistic approaches. In the pessimistic ap-
roach, we assumed that the patients who dropped out of
reatment had no chance of pregnancy. In the optimistic
cenario, they were assumed to have the same chance as
hose who continued. Especially in poor responders, it is
mportant to take dropouts into account when calculating the
umulative pregnancy rates, to avoid an overestimation. It is
ikely that patients who drop out of treatment are those with
he least favorable prognosis; but even in the pessimistic

sal FSH �15 IU/L and/or aged �41 years) poor

rs Expected poor responders

Cycle 3 Cycle 1 Cycle 2 Cycle 3

75 64 32 15
120 64 57 54

19 7 3 0
— 25 (44%) 14 (48%) —

25 11 9 0
16 11 5 0

47 (38–56) 11 (3–19) 19 (8–31) 19 (8–31)
37 (30–45) 11 (3–19) 16 (7–25) 16 (7–25)

intervals.
(ba

onde

ence
cenario, the cumulative ongoing pregnancy rate after three

Vol. 81, No. 5, May 2004
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ycles is still reasonable, especially in unexpected poor
esponders.

It can be concluded from this study that a poor response
n the first IVF cycle is not sufficient reason to stop further
reatment. Much depends of course on the definitions ap-
lied. There is no generally accepted definition of poor
esponse, although the definition we applied is the one most
idely used (10, 18–24). Even if we were to apply stricter
efinitions of poor response, our conclusion that a poor
esponse in the first cycle is not necessarily a reason to stop
urther treatment would not change. If, for example, we
efine poor response as cancellation due to insufficient fol-
icular growth (n � 74), the cumulative ongoing pregnancy
ate was between 26% (pessimistic) and 38% (optimistic). At

cut-off level of less than two oocytes (n � 109), the
umulative rate was between 25% (pessimistic) and 39%
optimistic), and at a cut-off level of less than three oocytes,
he cumulative rate was between 25% (pessimistic) and 37%
optimistic).

We differentiated between expected and unexpected poor
esponders. By “unexpected” we mean that before the start
f stimulation, there was no reason to expect a poor re-
ponse. In contrast, “expected” poor responders were defined
s patients estimated to have a high probability of poor
esponse because of elevated FSH levels or advanced age.
aturally, other definitions of expected poor response are

easible and might be more clinically useful. In several
tudies, the antral follicle count seemed to be a better pre-
ictor of IVF outcome than age or basal FSH level (15,
8–30).

The results of this study demonstrate that the differenti-

F I G U R E 1

esponse, dose, pregnancy rate, and dropout rate of the un
ycle; NR � normal response; PR � poor response. Median

linkert. Pregnancy prospects of poor responders. Fertil Steril 2004.
tion between expected and unexpected poor responders is T

ERTILITY & STERILITY�
linically useful. Despite a poor result in the first cycle, the
hree-cycle ongoing pregnancy rate of the unexpected poor
esponders was quite acceptable, even in the most pessimis-
ic scenario. If pregnancy has not occurred after three cycles,
t might be reasonable to encourage such patients to go on for
fourth or even a fifth cycle, to give them the opportunity to

ompensate for the poor result in the first cycle.

In contrast, the expected poor responders should be ad-
ised to stop treatment after the first cycle. The pregnancy
ate in the second and third cycles was between 3% (pessi-
istic) and 6% (optimistic). Taking into account the balance

etween risks, costs, and benefits, further treatment is not
ustified, in our opinion. Perhaps this policy would harm the
nterest of expected poor responders with a normal response
n the second cycle, because their pregnancy results seem
emarkably good. Unfortunately, the number of patients in
his group is too small for firm conclusions to be drawn.
urther research is needed to determine whether further

reatment in this subgroup of patients is useful and whether
e can identify these patients before treatment by using, for

xample, the antral follicle count (28–30).

Most of the studies evaluating the significance of increas-
ng the gonadotropin dose after a poor response in a first
ycle or an anticipated poor response during the course of
timulation focused on patients who were more or less ex-
ected to respond poorly, although the term “expected” was
ever used, and different definitions were applied (8, 10–12,
1). All these studies agreed that increasing the gonadotropin
ose in such patients is not beneficial, because pregnancy
rospects remain poor. The results in our expected poor
esponse group are completely in line with this conclusion.

cted poor responders. OPR � ongoing pregnancy rate per
e � total number of ampules/duration of stimulation.
expe
dos
he impaired reaction to ovarian hyperstimulation with go-
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adotropins in this group of patients is likely to be caused by
decline of the quantity of the oocyte pool, which parallels
decrease in quality (32). This cannot be overcome simply

y increasing the dose of gonadotropins (33, 34).

But what about the unexpected poor responders? In our
xperience, an unexpected poor response occurs more often
han an expected poor response, at least when the latter
efinition is based on FSH level and age, as in our study. At
rst sight, the results shown in Figure 1 suggest that increas-

ng the dose in unexpected poor responders results in a high
roportion of normal responders who have good pregnancy
rospects. However, biological data, such as ovarian re-
ponse, are subject to random fluctuations above and below
mean. Therefore, patients with a poor response in the first

ycle might fluctuate back to the mean (i.e., normal re-
ponse) in a subsequent cycle, irrespective of the dose given.
his phenomenon, known as “regression to the mean” occurs
ecause the low response group might have included women
ho usually have a normal response but by chance were low

n the first cycle. Regression to the mean has been mentioned
reviously as an explanation for the spurious effect of in-
reasing the dose after a poor response in the first cycle (35).

Whether the favorable results in the second and third
ycles of the unexpected poor responders can be completely
xplained by regression to the mean or is (partly) due to the
ncreased dose of gonadotropins, can only be evaluated in a
rospective study in which unexpected poor responders who
eceived a normal dose in the first cycle are randomly
ssigned to increased-dose and normal-dose groups. Such a
tudy has never been performed. The randomized studies
hat have been performed on different starting doses in IVF

F I G U R E 2

esponse, dose, pregnancy rate, and dropout rate of the expe
R � normal response; PR � poor response. Median dose

linkert. Pregnancy prospects of poor responders. Fertil Steril 2004.
timulation showed that more oocytes were retrieved in

252 Klinkert et al. Pregnancy prospects of poor responders
oung patients who received a higher dose of gonadotropins,
ut not in older patients (33, 34). The results of the present
tudy suggest that increasing the dose might only be bene-
cial in young poor responders when the poor response is
nexpected. Of course, this is a retrospective study, and the
umbers of patients in the third cycle are small, so no firm
onclusions can be drawn.

Perhaps there are patients among the unexpected poor
esponders in whom the poor response is not as unexpected
s we thought. Such patients might be revealed by a look at
ther characteristics besides age and FSH level, such as
ntral follicle count (29), FSH-receptor polymorphism (36),
r low diffusion of exogenous gonadotropin (37).

In conclusion, this study showed that an unexpected poor
esponse in a first IVF-ICSI cycle is not sufficient reason to
eny a patient further treatment. The prognosis of these
atients is not altered by a poor response in the first cycle.
n the other hand, the treatment of patients with elevated
asal FSH levels or aged �41 years who experience a poor
esponse should be limited to one IVF cycle because of the
oor pregnancy prospects in subsequent cycles.
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