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It must be noted that sampling was performed in the fasting state and one hour
after waking up with pre-analytical considerations including 30 min rest before
sampling.

Then in patients with normal MRI, a re-test was performed with a new sample at
evening (5 to 7 pm), four-hours distance from lunch, in case of patient
satisfaction for re-sampling with pre-analytical considerations including 30 min
.rest before sampling
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Christopher J. Morris, Daniel Aeschbach, Frank A.J.L. Scheer. Circadian
System, Sleep and Endocrinology. Mol Cell Endocrinol. 2012 February 5;
349(1): 91-104.

Circadian variation in prolactin level was also present in women, but the
characteristic of this rhythm was dependent on menstrual phase. In women
studied during their follicular phase, prolactin levels rose in the late biological
afternoon. In women studied in their luteal phase, prolactin concentrations
peaked in the late biological afternoon/early evening.
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PRL is secreted in a circadian fashion, with the highest levels attained during
sleep. PRL is secreted in a pulsatile fashion, the amplitude and frequency of
which not only vary throughout the day but are influenced by a variety of
physiologic stimuli (e.g., stress, pregnancy, exercise). Because of these factors
and a serum half-life of 26 to 47 minutes, it had been recommended that when
screening for hyperprolactinemia, three specimens be obtained at 20- to 30-
minute intervals. Each sample could either be analyzed separately and their
results averaged, or alternatively an equal aliquot from each sample could be
pooled into a single specimen for analysis. Current Endocrine Society guidelines
recommend screening using a single determination, collected at any time of
day, reserving the option to follow the aforementioned recommendations if
the diagnosis is in doubt (Melmed et al, 2011).
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Circadian variation in prolactin level is also present in women, but is dependent
on menstrual phase. During their follicular phase, prolactin levels rise in the late
biological afternoon and in their luteal phase, prolactin concentrations peaked in
the late biological afternoon/early evening.

In the study of Lewandowski et al. it has been claimed that a substantial
proportion of patients found to have raised prolactin level on a single testing is
subsequently found to have normal prolactin levels. It has been recommended
that when screening for hyperprolactinemia, three specimens be obtained at 20-
to 30-minute intervals. Each sample could either be analyzed separately or
alternatively could be pooled into a single specimen. But usually the patient is
not willing to sampled several times, at once testing time. On the other hand, if
the morning serum prolactin level is normal in a single sampling, it is not
necessary to sample several times. Endocrine Society guidelines recommend
screening using a single determination, collected at any time of day, and
reserving the above option for doubting condition.

).ulJuJU)QJaJ|.)Juu.usyg).;§J;SOJ|M|))U|34§u?uo.)Jlg.)l)Jl.)J}OJ.)
Ols 205 o 15 0393 1ags culles il gwiwl siilo ilise Jolss
&_9.40_9.ou)| ((JAASU\DWJI)S)JULIJUI‘S”’)JMIS).\S ‘J.o|3$
il g 290 JiiS cami g oouiv ol il 1 51 Jub Loul i Yol oS el 1S5 L5




J Kermanshah Univ Med Sci. Open Peer Review; e86003. Page 6 of 14

Do S o o ls asdllos wli Uaul Y

1ai9,8 51,9 2uSLi 5,90 9w ge ul allbo yis o

Mean value of morning and evening prolactin levels were 48.64 pg/L and 30.39
ug/L respectively with normal distribution. This difference was statistically
significant (P value: < 0.001). (Table 1)
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It is important to emphasize, this study is not recommending to replace "normal
evening prolactin level" instead of "mild morning elevated level"” but,
recommending to pay attention to the value of mild morning hyperprolactinemia
defined as up to about twice the normal upper limit, especially in women without
certain signs and symptoms of hyperprolactinemia including galactorrhea and
pituitary adenoma.

Also, it must be noted that mild morning hyperprolactinemia can be clinically
significant in the absence of evening hyperprolactinemia when associated with
certain clinical manifestations of hyperprolactinemia.
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Effect of timing in prolactin sampling on decision to start treatment for patient
with borderline values has not been investigated like this in previous studies that
emphasizes on novelty of subject.
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Effect of timing of prolactin sampling on the incidence of spurious
hyperprolactinaemia
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In the study of Lewandowski et al. it has been claimed that a substantial
proportion of patients found to have raised prolactin level on a single testing is
subsequently found to have normal PRL levels.

In the study of Lewandowski et al. it has been claimed that a significant
proportion of patients have elevated PRL concentrations if blood sample is taken
around the opening hours of the laboratory and finding of a raised PRL
concentration usually generates unnecessary investigations.

Although, in the study of Lewandowski et al. it has been alleged that individual
diurnal variation of prolactin concentrations, when sampling is performed on the
descending arm of the nocturnal peak of secretion, can leading to a raised PRL
concentration and additional unnecessary investigations.

In the study of Lewandowski et al. 55 women with symptoms of
hyperprolactinemia and a mean age of 33.07+13 years were studied(17).They
stated that the early morning (2, 5 and 8 am) average prolactin levels were more
than 11, 14 and 17 o'clock. The main finding of our study (variations in morning
and evening mean prolactin level) was close to what was stated by Lewandowski
et al.
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If prolactin levels are high at morning and evening, the treatment is emphasized
more confidently, but if the evening level return to normal value, along with
attention to increasing morning prolactin level, other causes of AUB should be
considered carefully, especially in the absence of galactorrhea. Therefore,
measurements of evening prolactin levels, leading to precision in choosing of
treatment and can helps in the diagnosis of hyperprolactinemia. It should be
noted that treatment of hyperprolactinemia is long and costly.
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It must be noted that sampling was performed in the fasting state and one hour
after waking up with pre-analytical considerations including 30 min rest before
sampling.

Then in patients with normal MRI, a re-test was performed with a new sample at
evening (5 to 7 pm), four-hours distance from lunch, in case of patient
satisfaction for re-sampling with pre-analytical considerations including 30 min
.rest before sampling
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Christopher J. Morris, Daniel Aeschbach, Frank A.J.L. Scheer. Circadian
System, Sleep and Endocrinology. Mol Cell Endocrinol. 2012 February 5;
349(1): 91-104.

Circadian variation in prolactin level was also present in women, but the
characteristic of this rhythm was dependent on menstrual phase. In women
studied during their follicular phase, prolactin levels rose in the late biological
afternoon. In women studied in their luteal phase, prolactin concentrations
peaked in the late biological afternoon/early evening.
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PRL is secreted in a circadian fashion, with the highest levels attained during
sleep. PRL is secreted in a pulsatile fashion, the amplitude and frequency of
which not only vary throughout the day but are influenced by a variety of
physiologic stimuli (e.g., stress, pregnancy, exercise). Because of these factors
and a serum half-life of 26 to 47 minutes, it had been recommended that when
screening for hyperprolactinemia, three specimens be obtained at 20- to 30-
minute intervals. Each sample could either be analyzed separately and their
results averaged, or alternatively an equal aliquot from each sample could be
pooled into a single specimen for analysis. Current Endocrine Society guidelines
recommend screening using a single determination, collected at any time of
day, reserving the option to follow the aforementioned recommendations if
the diagnosis is in doubt (Melmed et al, 2011).
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Circadian variation in prolactin level is also present in women, but is dependent
on menstrual phase. During their follicular phase, prolactin levels rise in the late
biological afternoon and in their luteal phase, prolactin concentrations peaked in
the late biological afternoon/early evening.

In the study of Lewandowski et al. it has been claimed that a substantial
proportion of patients found to have raised prolactin level on a single testing is
subsequently found to have normal prolactin levels. It has been recommended
that when screening for hyperprolactinemia, three specimens be obtained at 20-
to 30-minute intervals. Each sample could either be analyzed separately or
alternatively could be pooled into a single specimen. But usually the patient is
not willing to sampled several times, at once testing time. On the other hand, if
the morning serum prolactin level is normal in a single sampling, it is not
necessary to sample several times. Endocrine Society guidelines recommend
screening using a single determination, collected at any time of day, and
reserving the above option for doubting condition.
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PRL is secreted in a circadian fashion, with the highest levels attained during
sleep. PRL is secreted in a pulsatile fashion, the amplitude and frequency of
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which not only vary throughout the day but are influenced by a variety of
physiologic stimuli (e.g., stress, pregnancy, exercise). Because of these factors
and a serum half-life of 26 to 47 minutes, it had been recommended that when
screening for hyperprolactinemia, three specimens be obtained at 20- to 30-
minute intervals. Each sample could either be analyzed separately and their
results averaged, or alternatively an equal aliquot from each sample could be
.pooled into a single specimen for analysis
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Then in patients with normal MRI, a re-test was performed with a new sample at
evening (5 to 7 pm) in case of patient satisfaction for re-sampling with pre-
.analytical considerations including 30 min rest before sampling
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Often prolactin is measured in the early morning hours along with other tests that
require fasting and is affected by the physiological morning peak. So, it can be
falsely higher than the normal range and in symptomatic patients with AUB,
can leading to unnecessary treatment. In the study of Lewandowski et al. it
has been claimed that a significant proportion of patients have elevated PRL
concentrations if blood sample is taken around the opening hours of the
laboratory and finding of a raised PRL concentration usually generates
unnecessary investigations. The aim of this study is evaluation of the
importance of mild morning hyperprolactinemia in patients with AUB, in
the absence of certain signs and symptoms of hyperprolactinemia including
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galactorrhea or pituitary adenoma.
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The mean serum level of prolactin was 48.64 pg/L in the morning and 30.39
ug/L in the evening (5-7pm).
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Effect of timing of prolactin sampling on the incidence of spurious
hyperprolactinaemia

It is recognized that a substantial proportion of patients found to have raised
prolactin (PRL) level on a single testing is subsequently found to have
normal PRL levels. Though this is often attributed to stress or medication
factor, it should be noted, that PRL secretion displays diurnal variation with a
nocturnal peak in the late-night/early morning hours. In our study we tested
the hypothesis, that in some patients raised PRL levels in the morning may
reflect individual diurnal variation of PRL secretion.

Subjects & Methods: We assessed serum PRL concentrations tested at 2.00,
5.00, 8.00, 11.00, 14.00 and 17.00 hours in 55 female patients (age (mean+SD)
33.07£13 years, BMI 25.3+5.2 kg/m?2) referred to our Department with the
history of galactorrhoea and/or menstrual irregularities.

Results: In 12 of 55 patients (21.8%) we confirmed significantly raised PRL
levels on serial sampling, with evidence of either macro- or microadenoma
on pituitary MRI scan in 6 patients (10.9%). In the remaining 43 patients
(78.2%) PRL levels were significantly higher at 2.00 ((mean+tSEM) 35.59+2.21
ng/mL), 5.00 (32.87£2.22 ng/mL) and 8.00 hours (30.65+£2.19 ng/mL) than at
11.00 (18.62+2.27 ng/mL), 14.00 (21.1842.39 ng/mL) and 17.00 hours
(22.05£2.24 ng/mL), respectively, p<0.05. With the upper normal limit of our

assay around 29 ng/mL we found PRL levels above this limit in 11 out of 43
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patients (25.6%) at 8.00 hours. All of those subjects were subsequently found to
have normal PRL concentrations later during the day.

Conclusion: Significant proportion of patients have PRL concentrations above
the upper limit on the reference range if blood sample is taken around the
opening hours of the laboratory. This might be explained by individual
diurnal variation of PRL concentrations, when sampling is performed on the
descending arm of the nocturnal peak of PRL secretion. As finding of raised
PRL concentration usually generates additional, and often unnecessary,
investigations, we postulate that sampling for PRL should be delayed till mid-

morning
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In the study of Lewandowski et al. it has been claimed that a substantial
proportion of patients found to have raised prolactin (PRL) level on a single
testing is subsequently found to have normal PRL levels.

In the study of Lewandowski et al. it has been claimed that a significant
proportion of patients have elevated PRI concentrations if blood sample is taken
around the opening hours of the laboratory and finding of a raised PRL
concentration usually generates unnecessary investigations.

Although, in the study of Lewandowski et al. it has been alleged that individual
diurnal variation of prolactin concentrations, when sampling is performed on the
descending arm of the nocturnal peak of secretion, can leading to a raised PRL
concentration and additional unnecessary investigations.

In the study of Lewandowski et al. 55 women with symptoms of
hyperprolactinemia and a mean age of 33.07+13 years were studied(17).They
stated that the early morning (2, 5 and 8 am) average prolactin levels were more
than 11, 14 and 17 o'clock. The main finding of our study (variations in morning
and evening mean prolactin level) was close to what was stated by Lewandowski
et al.
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If prolactin levels are high at morning and evening, the treatment is emphasized
more confidently, but if the evening level return to normal value, along with
attention to increasing morning prolactin level, other causes of AUB should be
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considered carefully, especially in the absence of galactorrhea. Therefore,
measurements of evening prolactin levels, leading to precision in choosing of
treatment and can helps in the diagnosis of hyperprolactinemia. It should be
noted that treatment of hyperprolactinemia is long and costly.
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