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Q. I am updating our procedure for blood draw volume limits and using So You’re Going to Collect a
Blood Specimen: An Introduction to Phlebotomy, 15th edition, by Frederick L. Kiechle, MD, PhD, as a
guide. The chart in the manual lists volume limits for a single blood draw at 2 cc/kg. Other charts
online list 2.5 cc/kg and a maximum milliliters per 30-day period that is twice the single blood draw (5
cc/kg). I am going to use 2 cc/kg and add a column for maximum milliliters in a 30-day period at 4
cc/kg.

The phlebotomists are confused about whether a single blood draw means every day of the patient’s
admission or if you would take the single blood draw and only allow the remainder of the 30-day limit.
You could essentially draw the single blood draw volume limit on day one and the remainder on day
two. Please clarify.

A.January 2023—This question addresses the accuracy of the table titled “Recommended volume limits for a single

blood draw” on page 10 of the cited reference.1 The table uses 2 cc/kg or 2 mL/kg in a 24-hour period to determine
the maximum recommended blood draw in milliliters based on the patient’s weight. Note: This maximum volume is
based on a 24-hour period. The table does not define the maximum cumulative draw volume allowed per 30 days

or length of hospitalization.2 Guidelines for minimal risk for pediatric blood sample volume limits range from one to

five percent of total blood volume within 24 hours up to 10 percent of total blood volume over eight weeks.2 Sick
children have lower limits, with a maximum of 3 mL/kg post-neonatally within 24 hours or 3.8 percent of total blood

volume.2 Whole blood volume may be calculated for adults using BV = 0.3669 × h3 + 0.03219 × w + 0.6041 for men

and BV = 0.3561 × h3 + 0.3308 × w + 0.1833 for women (BV = blood volume in liters, h = height in meters, w = body

weight in kilograms).3 In healthy adults, the maximum blood draw should be 10.5 mL/kg or 550 mL, whichever is
less over an eight-week period (https://bit.ly/UofM-drawvol).
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Policies and recommendations on
safe  blood  sample  volume limits

for  pediatric  patients2  vary  from
2.5 mL/kg per day (not exceeding
4  m L / k g  p e r  d a y )
(https://bit.ly/SEAchild-drawvol), or
2.5 percent of total blood volume
for sick patients or three percent
of total blood volume for healthy
i n d i v i d u a l s
(https://bit.ly/UPenn-drawvol),  or
2.4 mL/kg or three percent of total

blood volume per 24-hour period.4

These recommendations will  vary
by  practice  location  based  on
input  f rom  laborator ians ,
cl inic ians,  and  others.

The table, from the University of Pennsylvania (https://bit.ly/UPenn-drawvol), is a good example of how the table in
the  2017  reference1  could  be  modified.  With  no  updated  version  of  the  phlebotomy  manual  planned,  this
information should be useful in developing local guidelines for maximum blood draw volumes for 24 hours or
longer.
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Q.  An  oncologist  contacted  the  laboratory  to  ask  if  our  standard  estradiol  immunoassay  was
appropriate to monitor her breast cancer patients who are on an aromatase inhibitor. What should I
say?

A.Mass-spectrometry–based  assays  are  preferred  for  measuring  estradiol  (E2)  in  populations  where  low
concentrations are expected, such as in males, postmenopausal females, prepubertal children, and those receiving
estrogen-suppressing medications or therapies. Comparing the E2 reference interval for postmenopausal females
(approximately <10 pg/mL) to that of premenopausal females (15–350 pg/mL, depending on the phase of the
menstrual cycle) illustrates what concentrations could be considered low.

Aromatase inhibitors  (AIs)  reduce the production of  estrogen and are used in  postmenopausal  women with
hormone-receptor–positive breast cancer. AI therapy can reduce already low E2 concentrations in these patients to

<1 pg/mL.1,2 AI therapy failure, on the other hand, is associated with E2 concentrations in the 5–20 pg/mL range.3

Therefore, E2 is used as a potential biomarker to guide treatment decisions in these patients.

The most common methods for measuring E2 are immunoassays and liquid chromatography-mass spectrometry
(LC-MS) methods. The lower limit of quantitation (LLOQ) of immunoassays is approximately 5–30 pg/mL compared

to <1–5 pg/mL for LC-MS.4,5 For a laboratory to be certified by the CDC Hormone Standardization Program, the total

allowable error of  its  estradiol  assay must be ± 2.5 pg/mL for  samples ≤ 20 pg/mL.6  This is  problematic for
immunoassays, which generally have relatively high LLOQs. In addition, immunoassays demonstrate positive bias,
according to results reported in the CAP Accuracy-Based Programs Survey. Finally, immunoassays are subject to

interference by drugs such as fulvestrant and the aromatase inhibitor exemestane.7,8 In summary, LC-MS assays
are preferred for populations with low E2 concentrations.
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