
1

AJCP  / Original Article

Am J Clin Pathol 2020;XX:1-5
DOI: 10.1093/AJCP/AQAA019

© American Society for Clinical Pathology, 2020. All rights reserved. 
For permissions, please e-mail: journals.permissions@oup.com

Therapeutic Phlebotomy for Testosterone-Induced 
Polycythemia

A Blood Center's Perspective

Nancy L. Van Buren, MD,1,  Anita J. Hove, RN,1 Tracy A. French, RN,2 and Jed B. Gorlin, MD1

From 1Physician Services and 2Collections Quality, Memorial Blood Centers, Innovative Blood Resources, Division of New York Blood Center, 
St Paul, MN.

Key Words: Therapeutic phlebotomy; Testosterone replacement therapy; Polycythemia; Patient management

Am J Clin Pathol 2020;XX:1–5

DOI: 10.1093/AJCP/AQAA019

ABSTRACT

Objectives:  To evaluate therapeutic phlebotomy (TP) 
requests for testosterone replacement therapy (TRT) and 
to highlight the impact to a blood center (BC) or service 
that provides TP for individuals on TRT.

Methods:  Review of TP requests for individuals on TRT 
at our BC over a 3-year period from 2014 through 2016, as 
well as the total number of TP collections.

Results:  Total TPs during 2014, 2015, and 2016 were 
475, 500, and 569, respectively. Annual TP collections 
for patients on TRT were 193, 212, and 239, respectively. 
TRT patients with TP orders increased 71.4% during this 
period. After discontinuation of TP services for TRT 
at our BC, 32% continued to donate as volunteer blood 
donors at our BC.

Conclusions:  Our BC observed increased TP requests for 
patients on TRT from 2014 through 2016. Our findings 
suggest that individuals on TRT may be presenting to BCs 
as volunteer blood donors to avoid charges for TP.

Testosterone prescribing practices have significantly 
increased over the past 10 years in the United States and 
Canada.1 In addition to the accepted indication of tes-
tosterone replacement therapy (TRT) for hypogonadism 
in men,2 marketing strategies have significantly contrib-
uted to testosterone sales by promoting its use for hor-
monal rejuvenation, often times under the rubric “low 
T.” 3,4 Polycythemia is a common adverse effect of TRT.5 
Several studies have raised concern that testosterone 
therapy increases the risk of cardiovascular events.6-8 
In fact, a placebo-controlled trial was terminated early 
due to concern of possible cardiovascular harm among 
men randomized to receive off-label prescription testos-
terone.9 Publication of several observational studies also 
support this concern.10,11 In 2014, the US Food and Drug 
Administration (FDA) issued a safety communication 
addressing cardiovascular risk investigation with the use 
of testosterone.12 Concomitantly, the Endocrine Society 
also issued a statement warning about the cardiovascular 
risk of testosterone.13 The FDA subsequently required 
label changes in 2015, adding a warning about possible 
increased risk of heart attack and stroke, as well as cau-
tioning about the use of testosterone products for age-
related hypogonadism.14 Despite these concerns, a recent 
study found that many men get prescriptions for the hor-
mone without evidence of T-deficiency, contributing to 
increased drug usage.15 Another recently published study 
evaluating trends in testosterone prescribing practices 
using Medicare data found that off-label prescriptions for 
men with and without heart disease remain significantly 
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higher than on-label prescription expenditures, even after 
the publication of safety warnings, suggesting the need 
for more effective dissemination of label changes.16 Until 
the results of an FDA-mandated randomized clinical trial 
assessing cardiovascular risk are available, caution should 
prevail.

Therapeutic phlebotomy (TP) is often requested for 
patients with testosterone-induced polycythemia to lower 
the hematocrit, at least as a temporary measure while 
adjusting the dose of medication.2,17 The reported inci-
dence of polycythemia in those on TRT, defined as he-
moglobin (Hb) greater than 18 g/dL or hematocrit greater 
than 54%, ranges from 2.5% to 40% in the literature.18 
Men on higher dosages of testosterone are at greater risk 
for developing polycythemia, particularly those receiving 
injectable testosterone compared with transdermal drug 
administration.15,19 In a recent Canadian study,1 the Hb 
was greater than 18 g/dL at 25% of appointments in 39 
male blood donors who self-identified or were found on 
donor screening to be on TRT. Of the 27 repeat donors, 
the Hb remained persistently elevated in 44%. The au-
thors concluded that these findings raise concerns about 
persistent risk of vascular events in these donors, particu-
larly when coupled with the misperception that blood do-
nation will reduce or eliminate the risks of TRT-induced 
polycythemia.

Background

Our blood center began providing TP services without 
charge in the 1970s, with many collections performed for 
individuals with hereditary hemochromatosis (HH). So 
when the opportunity came to obtain a variance from 
the FDA to collect blood for transfusion from individ-
uals with HH who met all the allogeneic blood donation 
criteria other than frequency,20 it was readily incorporated 
into our TP program in 2001, which allowed us to avoid 
labeling the resulting RBC units with the TP indication 
while discarding the others.

In recent years, some blood centers have also obtained 
a variance for patients on testosterone. Without a vari-
ance, all collections from therapeutic phlebotomies must 
be discarded and are not allowed for transfusion regard-
less of whether the patient otherwise meets requirements 
for volunteer blood donation. Notably, our blood center 
does not have an FDA variance under 21 Code of Federal 
Regulations 640.3 to allow for individuals on prescrip-
tion testosterone to donate blood and blood components 
more frequently than 8 weeks without special labeling 
about the donor’s disorder, provided the donor is referred 
with a prescription by a physician containing instructions 

regarding frequency of phlebotomy and hematocrit or 
Hb limits, as long as all other criteria for allogeneic blood 
donation are met.

Alternatively, many hospitals and health care facil-
ities, as well as some blood centers, are able to charge a 
fee or bill the patient’s health care insurance. Our blood 
center has not invested in the infrastructure to bill patients 
and has traditionally provided free TP services. Given 
the above concerns and alternatives, our blood center ul-
timately decided to discontinue TP services for patients 
on TRT. We sent letters of notification to patients and 
ordering providers, completing TP orders that were cur-
rently in place, which provided adequate time for alter-
native arrangements to be made (eg, hospitals, doctor 
offices, or outpatient clinics).

Materials and Methods

We reviewed the total number of TP collections, as 
well as TP requests for patients on TRT at our blood 
center over a 3-year period from January 2014 through 
December 2016. TP collections are scheduled through 
our main facility and performed at our fixed donor center 
sites but not on mobile operations. The patients’ medical 
providers submit orders to our blood center with docu-
mentation of the medical condition requiring TP. We re-
quire annual renewal of the order with the indication and 
requested collection frequency, as well as acceptable Hb 
limits. Special process and deferral codes based on the 
medical condition are applied after approval by the blood 
center physician. TP orders must be renewed annually, 
and a temporary deferral of 1 year is placed on these pa-
tients, unless a longer deferral period is required based on 
medical conditions identified during the predonation in-
terview. Retrospective evaluation was performed to deter-
mine whether patients with previous TP orders for TRT 
returned as regular blood donors.

Results

The total number of TPs during 2014, 2015, and 2016 
was 475, 500, and 569, respectively. Of those, the TP col-
lections for TRT during this same period of time were 
193, 212, and 239, respectively. In addition to TPs from 
patients with HH and other hematologic diseases, the 
number of TP collections from patients on testosterone 
increased 24% during this timeframe ❚Figure 1❚. The total 
number of TRT patients increased 71.4% over the 3-year 
period: 63 in 2014, 85 in 2015, and 108 in 2016. The 
number of TPs per registered TRT patient varied widely, 
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ranging from one to 12 TPs per calendar year. Further 
analysis revealed that 62% of the patients on TRT had TP 
performed fewer than six times per year, and 38% had TP 
performed six or more times per year. Overall, the average 
number of TP collections for patients on TRT varied from 
3.8 to 2.8 per year during this timeframe.

Retrospective data analysis revealed that 37 (32%) of 
117 patients with previous TP orders for TRT returned to 
donate as voluntary whole blood donors. Of those, none 
had subsequent deferrals for disease markers, but seven of 
the donors were deferred from at least one donation for 
an elevated Hb above the acceptable limit of 19 g/dL, all 
of whom subsequently returned for blood donation with 
acceptable Hb levels. Of those who continued to donate 
as regular blood donors, 32 (86%) donated fewer than six 
times per year and five (14%) donated six or more times 
per year (at no less than 56-day intervals). The mean and 
median Hb values measured prior to discontinuation of 
TP for patients on TRT were similar to the values sam-
pled in the individuals who returned to donate as volun-
teer blood donors ❚Table 1❚.

Discussion

Our blood center experienced an increased number 
of TPs during the study period, which was accompanied 
by increased TP orders for patients on TRT. We con-
sidered requesting an FDA variance for patients with 
testosterone-induced polycythemia; however, unlike TP 
collections from those with HH, which is an inherited di-
sease, polycythemia due to TRT is an iatrogenic condi-
tion resulting from an excess dose of testosterone, and the 
benefits of TP are unproven. In addition, documentation 
of HH based on results of genetic studies is easy to ob-
tain and well defined. We found it much more difficult 
to obtain documentation of appropriate indications for 

TRT from providers requesting TP for their patients, par-
ticularly from providers located in other states, so this was 
another obstacle that affected our decision to discontinue 
TP services for TRT patients.

The management of  individuals on TRT is problem-
atic for blood centers, because testosterone is not on the 
medication deferral list; hence, it is difficult to monitor 
how frequently patients with TRT-induced polycythemia 
present as regular blood donors. This is a concern for 
blood centers, since it alters the altruistic motivation for 
donation and may possibly affect blood safety. Of the 
32% of men who continued to donate blood after discon-
tinuation of  TP services for patients on TRT, none devel-
oped positive infectious disease markers on our screening 
assays. The findings that the baseline Hb remained high 
before and after the change in our policy suggest that 
most of  these individuals remained on testosterone, but 
those previously presenting for TP more frequently than 
the allowable 56-day interval for blood donation (six or 
more times yearly) may have adjusted their dosage to be 
able to continue to donate. No follow-up surveys were 
conducted to determine whether others had TPs ar-
ranged by their health care provider.
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❚Figure 1❚  Therapeutic phlebotomies for testosterone replacement therapy (TRT) patients.

❚Table 1❚ 
Patients With TP Orders for TRT and Subsequent Blood 
Donations 

Characteristic 2014-2016
July 2017 to  
July 2019

No. of TRT TP patients/blood donors 117 37
No. (%) with <6 donations/year 73 (62) 32 (86)
  Mean Hb, g/dL 17.6 17.4
  Median Hb, g/dL 17.7 17.5
No. (%) with ≥ 6 donations/year 44 (38) 5 (14)
  Mean Hb, g/dL 17.8 17.6
  Median Hb, g/dL 17.8 17.8

Hb, hemoglobin; TP, therapeutic phlebotomy; TRT, testosterone replacement 
therapy.
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Although we report a single blood center’s experience, 
our findings likely reflect the increased trend of testos-
terone prescription practices. The limitations of this study 
include capillary Hb analysis using point-of-care testing, 
which may overestimate Hb compared with venous sam-
ples.21 Nonetheless, the values were at the high end of the 
range for male volunteer blood donors (13-19 g/dL). In 
addition, in the course of reviewing patient orders, it was 
not part of our process to contact clinicians to try to ed-
ucate them about adjusting the dosage to decrease the 
need for TP, nor was it our practice to determine whether 
the patient was on TRT for a medically confirmed indi-
cation for treatment. We also did not specifically inform 
the ordering physicians that they should not direct their 
patients to become volunteer blood donors, nor did we 
attempt to contact individuals with previous TP orders to 
determine whether they were still on testosterone, which 
is suggested by persistent elevation of Hb values in those 
who continued to donate blood.

This study also brings to light the role that transfu-
sion medicine specialists, pathologists, and laboratory 
professionals play in the delivery of health care, whether 
it is located in a blood center, hospital, or other medical 
facility. While our blood center could have made the deci-
sion to start charging for this service, we had to question 
whether participating in the treatment of the secondary 
effect of testosterone-induced polycythemia was passively 
supporting the real issue of broad overuse of TRT due 
to false advertising, which lacks sound scientific evidence.

The Choosing Wisely campaign was established in 2012 
by the American Board of Internal Medicine Foundation to 
support medical professionalism and improve the quality of 
health care.22 Efforts are targeted at helping patients make 
informed medical decisions supported by evidence and cur-
tailing costs due to overutilization of tests and procedures. 
The American Society for Clinical Pathology in 2015 recom-
mended against prescribing testosterone therapy, unless there 
is laboratory evidence of testosterone deficiency.23 Other 
medical and health care–related professional societies have 
also made Choosing Wisely recommendations related to tes-
tosterone therapy. Persistent concerns about overuse of pre-
scription testosterone for “low T” suggest an opportunity for 
continued efforts to improve prescribing practices.

Conclusions

Our blood center observed an increased number of 
TP requests for polycythemia secondary to TRT from 
2014 through 2016, consistent with increased prevalence 
of TRT in recent years cited in the literature due to mar-
keting efforts for hormonal rejuvenation in men. After 

discontinuation of providing TP services for patients on 
TRT, we discovered that 32% of individuals with previous 
orders returned to donate as voluntary blood donors 
without indicating a need for TP. Our findings suggest 
that patients with TRT-induced polycythemia may be 
presenting to blood centers as voluntary blood donors to 
avoid TP charges.
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