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The Impact of Screening Method on HLA Antibody Detection Before and After Lung 

Transplantation: A Prospective Pilot Study  

Introduction: Highly sensitive solid phase assays have allowed for increased identification of 

human leukocyte antigen (HLA) antibodies pre- and post-lung transplant.  However, significant 

center-to-center variability exists in screening techniques. Some institutions perform an initial 

screen for the presence of any antibodies and then using single-antigen beads (SAB) to determine 

antibody identity if the pre-screen is positive. Other institutions do not pre-screen, using SAB 

only. As a result, there are conflicting data on the epidemiology and relevance of pre- and post-

transplant anti-HLA antibodies.  

 

Methods: We performed a single center pilot prospective study of adult patients undergoing lung 

transplantation between July 2015 and October 2016. Enrolled patients had HLA antibody 

testing prior to transplant and within 3 months post-transplant by 1) pre-screening followed by 

SAB testing and 2) by SAB alone. 

 

Results: Among the 29 enrolled patients, pre-transplant HLA antibodies were found at MFI 

1000-3000 in 7 (24.1%) and at MFI >3000 in 2 (6.9%) with the use of pre-screening, and MFI 

1000-3000 in 11 (39.3%) patients and at MFI >3000 in 5 patients (17.9%) with SAB alone.  The 

additional pre-transplant antibodies identified by SAB only were not associated with positive 

retrospective B-cell crossmatch results. Pre-transplant HLA antibody status was more strongly 

associated with donor-specific HLA antibody development when assessed by pre-screening (OR 

9.5, CI 0.8 to 109.2; p 1⁄4 0.07) versus by SAB alone (OR 1.2, 95% CI 0.2 to 5.5; p 1⁄4 0.88).  

Conclusion: The use of SAB alone is associated with increased identification of HLA antibodies 

compared to pre-screening followed by SAB. The additional antibodies detected and not 

associated with positive retrospective B-cell crossmatch or donor-specific HLA antibody 

formation. This suggests that the additional sensitivity from SAB testing may have limited 

clinical significance, and its use alone may therefore reduce opportunities for transplant and 

increase waitlist time.  
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Student’s Role 

Design: The framework of the project was designed by Drs. Hilary Goldberg and Souheil El-

Chemaly. On joining the project in the summer of 2015, I worked with Dr. Goldberg to create 

our project database. I also designed a system to identify eligible patients and log the patient 

recruitment process. I collaborated with Dr. El-Chemaly, his lab members Dr. Ye Cui and 

Anthony Lamattina, and the Tissue Typing Lab to plan out the steps for recruiting patients, 

obtaining consent, and collecting and storing patient samples.  

 

Execution: With guidance from Dr. Goldberg, I initiated the process of recruiting patients and 

collecting samples. Every week eligible patients were identified and asked in-person for 

informed consent. I then coordinated with Dr. El-Chemaly’s lab members for sample drop-off 

and storage. At the start of the summer of 2017, this task was handed to Dr. Andrew 

Courtwright, to allow me to focus on my third-year clerkships.   

Approximately every six months as patient sera were collected, I coordinated with the Tissue 

Typing Lab to arrange HLA antibody screening for sera collected to date. Reports were then 

interpreted and logged into our database. I also performed chart biopsies to log recipient and 

donor demographic information as well as clinical outcomes of interest.  

 

Analysis: Dr. Courtwright met with me at the early stages of our project to teach me the basics of 

logistic regression and relevant statistical tests. The analyses we performed together contributed 

to a poster of an early version of our manuscript presented at the 2017 annual meeting of the 

International Society for Heart and Lung Transplantation. All subsequent analyses in the final 

version of our manuscript were performed by Dr. Courtwright.  

 

Writing: The writing of the manuscript was split between myself and Dr. Courwright, with me 

writing the introduction and Dr. Courwright the methods, results, and discussion. The final draft 

was edited by all authors. Dr. Courwright was responsible for addressing reviewer concerns and 

manuscript revisions during the peer review process.  
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Despite the development of solid-phase Luminex-based
assays using human leukocyte antigen (HLA)-coated
microbeads, there is significant center variability in the
identification of HLA antibodies in lung transplantation.
Some institutions screen for the presence of any antibodies
and then use single-antigen beads (SAB) to determine
antibody identity if the pre-screen is positive (the pre-screen
method).1 Other centers do not pre-screen, using SAB only.2

SAB, however, are significantly more sensitive than pre-
screening. Because screening beads are coated with less of a
specific antigen, SAB can identify antibodies of lower
avidity. In addition, false positive antibodies to denatured
epitopes present on SAB can occur.3 Concern about the
relevance of all antibodies detected through SAB has led to
the recommendation that kidney transplant candidates not be
denied potential donors because of antibodies identified by
SAB alone.4 In the published lung transplantation literature,
however, at least half of the centers make HLA-antibody
decisions based on SAB alone. The objective of this study

was to evaluate the detection of pre- and post-transplant
HLA antibodies using pre-screen followed by SAB as
compared with SAB alone.

The current investigation was a single-center, prospective
cohort study of adults undergoing lung transplantation
between July 1, 2015 and October 1, 2016. Donors were
considered acceptable if both Class I and II donor-specific
antibodies (DSA) were absent at a mean fluorescence index
(MFI) 43,000 or, if DSA were present, a prospective
cytotoxic crossmatch was negative. In the latter setting,
management included plasmapheresis within 24 hours of
transplantation and continued until assessment of allograft
function.

Patients were screened prospectively for research pur-
poses for HLA antibodies pre-transplant and within 3 months
± 7 days post-transplant. Pre- and post-transplant samples
were evaluated using 2 approaches. First, in the pre-
screening method, samples were pre-screened for antibody
positivity using LABscreen Mixed Product (One Lambda,
Canoga Park, CA) followed by SAB if pre-screen positive
(Figure 1). Second, in the SAB-only approach, samples
were analyzed directly with the LABscreen single-antigen
assay without pre-screen. HLA antibodies detected at MFI
41,000 post-transplant and not present pre-transplant were
considered de novo (dn). Screening results were not
available to subjects’ physicians unless a separate test was
sent for clinical purposes.

We categorized patients in 3 groups: no HLA antibodies
pre-transplant; antibodies at MFI 1,000 to 3,000; and
antibodies at MFI 43,000. For each screening method
(pre-screen followed by SAB or SAB only), we compared
those 3 groups according to sociodemographics, positive
retrospective B-cell crossmatch and identification of HLA
antibodies post-transplant.

Twenty-nine patients were enrolled. Only 1 patient received
intravenous immunoglobulin and plasmapharesis at the
time of transplant. Antibodies were assessed at a median
of 1.3 months post-transplant (interquartile range [IQR] 1.0 to
2.2). Seven of the 9 HLA-antibody screens performed for
a clinical indication were negative for DSA. Neither of the
patients with positive DSA received treatment.

The pre-screening method detected pre-transplant HLA
antibodies at MFI 1,000 to 3,000 in 7 patients (24.1%) and
at MFI 43,000 in 2 patients (6.9%) (Table 1). The use of
SAB alone detected pre-transplant HLA antibodies at MFI
1,000 to 3,000 in 11 (39.3%) and at MFI 43,000 in 5
(17.9%). Patients were more likely to have antibodies
detected pre-transplant using SAB alone than with pre-
screening (57.2% vs 31.0%; p ¼ 0.05). Non-white patients
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were more likely to have HLA antibodies detected with
SAB alone.

The additional pre-transplant antibodies identified by SAB
only were not associated with positive retrospective B-cell
crossmatch results. The use of pre-screening detected post-
transplant HLA antibodies in 8 patients (27.6%), 3 at MFI
43,000, whereas the use of SAB alone detected post-
transplant HLA antibodies in 16 patients (57.1%), 5 at MFI
43,000 (p ¼ 0.03). Pre-transplant antibodies were not more
likely to persist post-transplant when identified by pre-screen
(4 of 8, 50.0%) vs SAB alone (13 of 16, 81.2%; p ¼ 0.16).

dnHLA antibodies were detected post-transplant in 4
(13.8%) vs 8 (28.6%) patients using the pre-screening
method compared with SAB alone. Seventy percent of the
additional individual antibodies identified by SAB were
Class I and none were MFI 43,000 or DSA. Pre-transplant
HLA antibody status assessed by the pre-screening method
was more strongly associated with dnHLA antibody
development (odds ratio [OR] 9.5, 95% confidence interval
[CI] 0.8 to 109.2; p ¼ 0.07) than antibody status assessed by
SAB alone (OR 1.2, 95% CI 0.2 to 5.5; p ¼ 0.88).

Solid-phase antibody assays allow increased identifica-
tion of HLA antibodies, but consensus around the appro-
priate approach to antibody detection has lagged in lung
transplantation. In our study, when SAB were used without
pre-screen, significantly more patients had antibodies at MFI
41,000 pre- and post-transplant. The increased sensitivity
of SAB, particularly for low-level antibody, has also been
described for kidney transplantation.3–5 Similarly, we found

Assessed for eligibility 
(n=40)

Excluded (n=11)
•Declined enrollment (n=8)
•Unable to consent (n=3)

Included patients 
(n=29)

Pre-screen followed by 
single antigen testing

Single antigen testing 
alone 

Post-transplant 
persistent antibodies 

(n=4)

Pre-transplant 
antibodies present 

(n=9)

Pre-transplant 
antibodies present 

(n=16)

Post-transplant 
persistent antibodies 

(n=13)

Post-transplant de 
novo antibodies 

(n=4)

Post-transplant de 
novo antibodies 

(n=8)

Figure 1 Study cohort and testing. The same pre- and post-
transplant samples were tested using 2 approaches. In the pre-screen
method, samples with a positive pre-screen, defined as a normalized
background ratio of 42.5 for Class I antibodies and 42.0 for Class
II antibodies, were then analyzed with the LABscreen single-antigen
assay (One Lambda, Canoga Park, CA). The assay was considered
positive for Class I antibodies if any bead for a given antigen was
detected at MFI 41,000, and was considered positive for Class II
antibodies if ≥60% of the beads for a given antigen were detected at
MFI 41,000. In the SAB-only approach, pre-screening was not
performed and samples were directly analyzed with the LABscreen
single-antigen assay with the same cut-offs for positivity. For
clinical purposes, our institution utilizes pre-screen followed by
SAB. All transplant recipients received basiliximab and methyl-
prednisolone induction, and all were maintained on tacrolimus,
mycophenolate mofetil and prednisone.

Table 1 Comparison of Pre-screening After SAB vs SAB Only on Identification of Pre- and Post-transplant HLA Antibodies, Grouped by
MFI (n ¼ 29)

Pre-transplant HLA antibodies
detected by pre-screen followed
by SAB

Pre-transplant HLA antibodies detected
by SAB only

All subjects
(n ¼ 29)

None
(n ¼ 20)

MFI 1,000 to
3,000 (n ¼ 7)

MFI
≥3,000
(n ¼ 2) p

None
(n ¼ 12)

MFI 1,000 to
3,000 (n ¼ 11)

MFI ≥3,000
(n ¼ 5)a p

All subjects 20 (69.0) 7 (24.1) 2 (6.9) 12 (42.8) 11 (39.3) 5 (17.9)
Age 460 years 13 (44.8) 10 (50.0) 2 (28.6) 1 (50.0) 0.70 5 (41.7) 4 (36.4) 4 (80.0) 0.32
Male gender 15 (51.7) 12 (60.0) 2 (28.6) 1 (50.0) 0.35 8 (66.6) 5 (45.4) 2 (40.0) 1.0
Non-white race 3 (10.3) 1 (5.0) 1 (14.3) 1 (50.0) 0.10 0 (0.0) 1 (9.1) 2 (40.0) 0.04
Pulmonary fibrosis 16 (55.1) 11 (55.0) 4 (57.1) 1 (50.0) 1.00 6 (50.0) 6 (54.5) 4 (80.0) 0.54
Positive retrospective
B-cell crossmatch

5 (17.2) 3 (15.0) 2 (28.6) 0 (0.0) 0.71 2 (16.7) 2 (18.2) 1 (20.0) 1.00

Post-transplant HLA
antibodies MFI
41,000b

8 (27.6) 2 (10.0) 4 (57.1) 2 (100.0) 0.78 3 (25.0) 8 (72.7) 5 (100.0) 0.007

Post-transplant HLA
antibodies MFI
43,000

3 (10.3) 0 (0.0) 2 (28.6) 1 (50.0) o0.001 0 (0.0) 3 (27.3) 2 (40.0) 0.07

Data are expressed as number (%). HLA, human leukocyte antigen; MFI, mean fluorescence intensity; SAB, single-antigen bead.
aThe HLA specificities of MFI 43,000 antibodies detected pre-transplant in SAB but not pre-screen were B8, DQ7 and DR18.
bIncludes both persistent and de-novo HLA antibodies. Of the 10 de-novo HLA antibodies identified by SAB, but not pre-screen, 7 were Class I (A11,

A66, A68, B51, B57, B58, B76) and 3 were Class II (DR8, DR10, DR18). The HLA specificities of the antibodies with MFI43,000 identified by SAB, but not
pre-screen, were B45 and DQ7.
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that use of the MFI 43,000 threshold reduced the pre-
transplant prevalence of sensitized patients from 31.0% to
6.9% and from 57.1% to 17.9% with pre-screened samples
and SAB-only samples, respectively. In our tissue typing
laboratory’s experience, 7% of SAB react randomly to
normal male serum at MFI 41,000 compared with 0.5% at
MFI 3,000, suggesting increased false positives with SAB
alone. Therefore, centers using a combination of SAB only
with an MFI 41,000 cut-off to assess pre-transplant HLA
antibodies may be more likely to identify candidates as
sensitized, reducing opportunities for transplant and in-
creasing waitlist time. We also found that the additional pre-
transplant antibodies identified through SAB alone were not
associated with positive retrospective B-cell crossmatch and
that the use of SAB alone decreased the association between
pre-transplant sensitization and dnHLA antibody formation.
This suggests that the additional sensitivity from SAB
testing alone may have limited clinical significance.

This study has several limitations. First, our sample was
only powered to detect large effect sizes. Second, the pre-
transplant prevalence and post-transplant incidence of HLA
antibodies reflects the specific characteristics of our
population. Third, because our focus was on early HLA
antibodies, we do not have data on the impact of antibodies
on antibody-mediated rejection or chronic lung allograft
dysfunction, according to method of detection.

In this prospective study, the use of SAB without pre-
screening was associated with increased identification of

HLA antibodies of unclear clinical significance. Additional
data should be collected on dnDSA and allograft outcomes
as related to pre-transplant HLA antibody status and method
of detection.
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