
Report on the 23rd IVRN Single Donor PBMC QA round, May 2014 

Blood was taken from the IVRN donors on 13th May 2014 for processing the following morning 
along with a freshly obtained local blood sample at each IVRN Tier 1 processing laboratory. PBMC 
were shipped back to Sydney for assessment the following week.  
There were 11 participating laboratories, and 10 out of 11 passed this QA round. A second set of 
PBMC from the laboratory that failed this round were thawed, but the original result was 
confirmed. However, all laboratories remain certified for IVRN sponsored PBMC cryopreservation. 

Use of gel packs for air shipment and PBMC quality 

The blood specimens were buffered against ambient temperature fluctuations during shipment using 
gel packs warmed to approx 25-30ºC. Experience from previous QA rounds showed that gel packs 
used at this temperature assist in maintaining a stable temperature during “ambient temperature” 
night storage experienced during cold season shipments. There were no reports of haemolysis in the 
blood samples, nor receipt of overly chilled specimens, therefore the gel packs appear to be useful. 

Ampoule labelling 
Many laboratories are now using some form of printed label on their cryo-ampoules. Use of 
alcohol-proof marker pens is also acceptable, provided the hand writing is legible, and all required 
details fit on the ampoule. Printed labels are proving reliable in most cases, but only if applied to a 
dry warm ampoule, not to an ampoule already filled with chilled contents or already frozen. This 
may have been the cause of poor label adhesion in the samples sent from Lab xxx.  

Please ensure that labels are printed and affixed to ampoules while warm at room temperature, 
before adding the chilled cell samples. Laboratories that wish to convert from marker pen to printed 
labels, and who have a Brady label printer, the correct label roll material is “B-461 ultra-thin 
polyester” (12.7mm x 7.6m rolls; cat# MC-500-461). The Brady Australia web site lists local 
distributors. 

PBMC fractionated efficiency 
All laboratories were capable of achieving at least 30% fractionation efficiency from at least one 
blood specimen (Table 1). Mean fractionation efficiency was twice the requirement, at an average 
of 62%.  The total PBMC available in the blood specimens was calculated as (lymphocytes  + 
monocytes) x blood volume. The 8 laboratories with access to a differential blood counter provided 
whole blood count data to calculate the total PBMC (Table 1). Data that clustered within 1 SD from 
the mean were selected to calculate the total PBMC in the whole blood specimens (Figure 1), which 
were used to determine fractionation efficiency based on total PBMC recovered (Table 2). 
 

Figure 1. Data used for the average to calculate 
PBMC recovery from whole blood. 

 



There was evidence of overestimation, likely caused by differences in cell counting machines 
designed for either full blood counts vs. cell culture specimens. The fractionation efficiency of 
122% in one of Lab O’s specimens demonstrates overestimation, likely contributing to the low post 
thaw recovery result, which was the cause of that lab’s failure in this QA round (Table 2). It is 
noteworthy that laboratory O used a cell counter designed for cell cultures, not optimised for 
complex mixed cell populations in PBMC. The main problem with using these types of cell 
counters for PBMC is the inability to differentiate erythrocytes from lymphocytes, which are often 
similar in size. In fact, Invitrogen’s Technical Note for the Countess suggests that it is optimised for 
counting homogenous cell specimens. A direct comparison of PBMC counts from a Countess or 
similar machine with counts from a haemocytometer should be periodically performed. 

Overall, these results continue to improve over previous QA rounds, with both higher and more 
consistent fractionation recoveries, demonstrating proficiency in isolating a potentially limited 
clinical specimen.  

Accurate cell counting: fractionation yield vs. post-thaw recovery. 
Cell counting accuracy has improved, but it appears that some automated cell counters may not be 
suited to counting mixed cell populations like PBMC. Laboratories with access to an automated 
counter were encouraged to provide full blood counts before processing the specimens. This is a 
useful means of comparing relative accuracy in counting cell populations in aliquots of the same 
specimen, and may identify outliers in cell accuracy. Although Lab O did not have access to a 
differential whole blood counter to compare with other labs, their cell counter appeared to lack 
accuracy in counting PBMC in this round as suggested by the high fractionation recovery but low 
post-thaw recovery (Table 2; data shaded yellow). As stated in the previous QA round report, if the 
post fractionation cell recovery is much higher than 80% of the total PBMC in the whole blood 
specimen, then the cell count is likely to be an overestimation. Hence a review of calculations or a 
repeat count is warranted before using that count. Figure 2 illustrates the association between an 
accurate count of fractionated PBMC and expected post thaw recovery. 

 
Figure 2. Fractionated PBMC vs. total recoverable PBMC from all ampoules. The ideal result should 
be to the right of but close to the black line. Green circles indicate post thaw recovery below 75%, 
and red circles post thaw recovery > 125%. 



Viability and viable recovery of thawed PBMC 
Viability, recovery and cell function data are presented in Table 2. Viability was determined by 
manual counting of Trypan Blue stained cells. Viable recovery was determined using a Coulter 
automated counter. All PBMC specimens exceeded 80% viability, and 10 of 11 labs provided at 
least one specimen with viable recovery within the range of 75% to 125% of the stated contents.  

The cumulative trend in viability and recovery over the past 10 QAP rounds is shown in Figure 3. 
The viability data demonstrates improved consistent results in this QA round, and viable recovery 
(yield) results also show some improvement over previous rounds, with less variability in results. 

Functional analysis 
The IFNγ ELISPOT assay was used to determine PBMC function, in response to antigenic 
stimulation with the CEF peptide pool (representative peptide epitopes from CMV, EBV and 
Influenza), and maximal stimulation from PMA and ionomycin (Figure 4). PBMC from both the 
HIV-pos donor gave strong responses while the HIV-neg donor gave weak responses to the CEF 
peptide pool, and responses to the CEF peptide pool from the local donors ranged from weak to 
very high, as expected. Control spot counts in the HIV-neg donor and many of the local donors 
were high. This may have resulted from use of a new batch of FCS for the ELISPOT assay, and 
therefore this was not used as part of the quality assessment for this QA round (Lab O had 
background spot counts > mean+SD). However, all responses to PMA/ionomycin stimulation 
showed maximal stimulation (in excess of 10,000 spots/million PBMC), as expected from 
functional PBMC. 
Overall conclusions on performance in the 23rd QA round 
All labs achieved uniformly high viability results, and post thaw recovery results were the best since 
the 18th QA round. The IVRN’s high standard for fractionation efficiency, viability and viable 
recovery was achieved in at least one sample from 10 of the 11 participating labs. This positions the 
IVRN Tier 1 Lab network at the highest of international standards for PBMC fractionation and 
cryopreservation, with highly capable laboratories around the country available for participation in 
clinical studies involving PBMC cryopreservation. 
Thanks for your ongoing participation in the IVRN PBMC processing QAP, and contributing to the 
national network of clinical trial support labs. To maintain a high level of proficiency, the IVRN 
recommends that in the absence of routine PBMC cryopreservation work between QA rounds, or if 
new staff join your group, time should be set aside for specimen processing scientists to self assess 
their performance between QA rounds. All are encouraged to discuss any methods or performance 
issues with the QAP coordinator. 
 
23rd IVRN QAP report was produced by Dr Wayne Dyer, on behalf of the IVRN Executive. 
 



Table 2. 23rd IVRN Single Donor QAP Round:  PBMC Fractionation Yield, Viability, Recovery and Function.

IVRN Tier 1 lab data                  QAP coordinator data

lab donor sample blood cells/vial No. fractionation 2 viability cell count 3recovery ELISPOT net spots/106 PBMC 1 Adequate PBMC Adequate 4 Adequate response 5 overall
code category date vol (million) vials 1 yield (%) % (million) (%) control (/well) CEF PMA/Iono fractionated viability/recovery in function assays result

HIV-pos 13/05/14 30 10.2 4 50 96 8.856 86.8 7 1580 >10000 yes yes yes
B HIV neg 13/05/14 30 10.5 3 53 85 7.832 74.6 63 0 >10000 yes no yes pass

local donor 14/04/14 24 10 2 58 91 7.298 73.0 62 0 >10000 yes no yes
HIV-pos 13/05/14 30 8.9 3.5 38 100 7.888 88.6 3 2380 >10000 yes yes yes

C HIV neg 13/05/14 30 8 3.5 47 100 7.912 98.9 18 290 >10000 yes yes yes pass
local donor 14/04/14 5 8.6 1 72 97 9.329 108.0 15 1150 >10000 yes yes yes

HIV-pos 13/05/14 30 10.8 4 53 98 11.397 106.0 10 1870 >10000 yes yes yes
E HIV neg 13/05/14 30 8.8 3 44 98 10.835 123.0 115 0 >10000 yes yes yes pass

local donor 14/04/14 27 8.4 2 31 98 11.270 135.0 22 0 >10000 yes high yes
HIV-pos 13/05/14 30 10 4 49 94 12.805 128.0 20 2450 >10000 yes high yes

F HIV neg 13/05/14 30 10 3 50 100 9.365 93.7 229 150 >10000 yes yes yes pass
local donor 14/04/14 18 10 2 NA 87 6.830 68.3 194 130 >10000 yes yes yes

HIV-pos 13/05/14 30 10 4 77 96 11.810 118.0 5 2130 >10000 yes yes yes
J HIV neg 13/05/14 30 10 3 68 95 13.255 133.0 42 130 >10000 yes high yes pass

local donor 14/04/14 12 10 2 78 99 15.695 157.0 13 1160 >10000 yes high yes
HIV-pos 13/05/14 30 9.6 5 59 96 11.245 117.0 7 2300 >10000 yes yes yes

K HIV neg 13/05/14 30 7.6 3 38 98 9.760 128.0 164 0 >10000 yes high yes pass
local donor 14/04/14 27 7.4 4 69 100 8.360 113.0 35 7940 >10000 yes yes yes

HIV-pos 13/05/14 30 18 3 67 100 14.790 82.8 12 1760 >10000 yes yes yes
M HIV neg 13/05/14 30 8.7 3 44 100 8.775 101.0 69 0 >10000 yes yes yes pass

local donor 14/04/14 57 16 6 84 100 13.790 86.2 35 0 >10000 yes yes yes
HIV-pos 13/05/14 30 9.9 10 122 98 5.850 59.1 43 1940 >10000 yes no OK

O HIV neg 13/05/14 30 10.2 5 85 96 7.335 71.9 369 0 >10000 yes no OK fail
local donor 14/04/14 18 8.2 3 NA 100 3.700 45.1 119 0 >10000 yes no yes

HIV-pos 13/05/14 30 8.6 6 64 98 7.952 92.0 4 1640 >10000 yes yes yes
P HIV neg 13/05/14 30 7.4 5 62 92 6.403 86.3 30 0 >10000 yes yes yes pass

local donor 14/04/14 25 8.2 4 82 100 6.944 84.7 59 0 >10000 yes yes yes
HIV-pos 13/05/14 30 9.2 7 80 100 6.396 69.5 15 1200 >10000 yes yes yes

R HIV neg 13/05/14 30 10 5 83 97 8.355 83.6 139 0 >10000 yes yes yes pass
local donor 14/04/14 18 9.2 4 98 93 5.417 58.9 127 0 >10000 no yes yes

HIV-pos 13/05/14 30 10 3 37 98 8.280 82.8 7 1360 >10000 yes yes yes
S HIV neg 13/05/14 30 5 3 25 87 3.900 78.0 28 0 >10000 no yes yes pass

local donor 14/04/14 25 8 3 56 98 6.915 86.4 9 5430 >10000 yes yes yes

Notes: (1) Assessment criteria 1: The minimum required fractionation yield (30% of available PBMC) was 24.3 million PBMC from HIV-pos and 18 million from HIV-neg donor based on 30 ml sample. Local donor fractionation 
efficiency based on whole blood counts provided by each lab.
(2) Assessment criteria 2: Viability >80%, determined manually by Trypan Blue exclusion, counted by haemacytometer.
(3) Assessment criteria 3: Required recovery of viable cells:  >75% and <125% of stated vial contents. Cell counts performed on a CellDyn Ruby automated counter.
(4) Assessment criteria 4: ELISPOT results: PMA/Ionomycin: >10000/million; CEF (mean - SD) >1046 & >0/million PBMC (HIV-pos & -neg); control (mean +2SD) <35 &<330 (HIV-pos & -neg).
(5) Adequate results in all 4 criteria from at least one specimen (IVRN or local donor) is required to pass the QAP round.

Red cells indicate results that are below the performance standards. Yellow cells indicate possible overestimation of PBMC counts post fractionation resulting in low recovery.



Figure 3. Cumulative trend in viability and recovery (yield) over the previous 10 QA rounds. 
Mean and standard deviation; average recovery was calculated using a maximum cell recovery of 
100%. 
 



  
Figure 4. PBMC function results determined by IFN-γ ELISPOT. Antigen-specific responses 
were determined by stimulation with the CEF peptide pool (green squares), and maximal cytokine 
release by PMA + ionomycin (blue diamonds).  
 
 

 



 Table 3. Current certification status of Tier 1 labs. 

 
Notes (extracted from the IVRN Laboratory Performance Policy): 

Performance required for ongoing certification as a Tier 1 Laboratory: The performance standards (above) 
must be attained from at least one PBMC specimen (IVRN single or local donor), from at least 2 out of the 
past 3 QA rounds. Non-participation in a QA round is designated as a failed result. A certificate of 
satisfactory performance will be issued to each successful laboratory after each QA round.  

Remedial action if a laboratory fails to maintain accreditation:  

• Upon losing fully “Certified” status, a laboratory will be issued with an “Certified - Under Review” 
report, which recommends that the laboratory continue participation in current clinical trials and 
cohort studies, but involvement in new studies be deferred. Laboratory staff will be contacted by the 
QAP coordinator with the aim of identifying potential causes for the below standard performance, 
and interventions put in place to achieve the quality standard. 

• After two consecutive failed attempts at satisfactory performance, the laboratory will be classified as 
“Unsatisfactory”. In due regard for confidentiality of the status of each laboratory, it is the 
responsibility of the laboratory that is downgraded to “Unsatisfactory” status to notify the relevant 
clinical trial sponsor of this change of status. The IVRN will not distribute any details of laboratory 
performance to a third party. The consequence of this change in status is for negotiation between the 
laboratory and the clinical trial coordinator/sponsor. 

• The IVRN Steering Committee will negotiate a remedial plan with the head of a laboratory that 
becomes “Unsatisfactory” to assist in improving performance. If the response is deemed acceptable, 
“Certified Under Review” status will be reinstated upon attainment of a satisfactory result in the 
subsequent QA round. If the negotiation is unsuccessful, termination of Tier One laboratory status 
will be recommended to the IVRN Steering Committee. 


