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INTRODUCTION
 ✦ Daratumumab (DARA) is a first-in-class, human IgG1 monoclonal antibody that 

targets CD38,1 a protein that is highly expressed on multiple myeloma (MM) 
cells2,3

 – DARA was recently approved by the US Food and Drug Administration for 
use in patients with heavily pretreated MM (>3 prior lines of therapy) or 
patients with MM that is refractory to a proteasome inhibitor (PI) and an 
immunomodulatory drug (IMiD)4

 ✦ In 2 clinical studies of DARA monotherapy (16 mg/kg) in patients with relapsed 
or refractory MM (GEN501 [ClinicalTrials.gov Identifier: NCT00574288] and 
SIRIUS [NCT01985126]), overall response rates were 36% and 29%, respectively, 
and included complete responses (CRs) and stringent CRs (sCRs)5,6

 ✦ In the relapsed and refractory treatment setting, patients with MM frequently 
have anemia and often require blood transfusions 

 ✦ During routine blood bank screening during the GEN501 study, unexpected 
positive indirect Coombs tests in DARA-treated patients were reported7,8

 – Indirect Coombs tests are often performed to detect alloantibodies in 
recipient and donor blood before a red blood cell (RBC) transfusion

 ✦ CD38 is also expressed on human RBCs, and DARA may interfere with indirect 
Coombs tests by binding to CD38 on RBCs (Figure 1)
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Figure 1.  Mechanism of DARA interference with indirect Coombs tests.

 ✦ DARA assay interference may cause a delay in the release of blood products from 
blood blanks

 – One strategy to negate DARA interference is to treat RBCs with dithiothreitol 
(DTT) to denature CD38 so that DARA no longer binds to RBCs7

 – Alternatively, RBC phenotyping may be initiated prior to the first DARA dose

 ✦ Here, we present an analysis of outcomes in patients at Mount Sinai who 
received RBC transfusions while participating in the SIRIUS study, and highlight 
the role of oncology nurses in mitigating the effects of DARA interference in 
blood typing assays

OBJECTIVES
 ✦ To present one clinical center’s experience with managing blood transfusions in 

DARA-treated patients 

 ✦ To highlight the role of oncology nurses in mitigating interference with indirect 
Coombs tests in order to facilitate safe, efficient delivery of blood products  
to patients

METHODS
Study Design

 ✦ SIRIUS was an open-label, 2-part, international, multicenter, phase 2 study

 ✦ In Part 1, patients were randomized 1:1 to receive either DARA 16 mg/kg weekly 
for 8 weeks, then every 2 weeks for 16 weeks, and every 4 weeks thereafter, or  
DARA 8 mg/kg every 4 weeks (Figure 2)
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Figure 2.  SIRIUS study design.

 ✦ Based on an interim analysis, the recommended dose (DARA 16 mg/kg) and dose 
schedule were established and selected for further study in Part 2

 ✦ Throughout the study, any treatments that were deemed necessary to provide 
adequate supportive care, including blood transfusions, were prescribed by 
investigators

Eligibility Criteria

 ✦ Documented MM and evidence of disease progression on or within 60 days of 
the most recent prior treatment regimen

 ✦ Evidence of response to ≥1 prior treatment regimen

 ✦ Received ≥3 prior lines of therapy, including a PI and an IMiD, in any order during 
the course of treatment, or disease was double refractory to a PI and an IMiD

 ✦ Eastern Cooperative Oncology Group performance status of 0 to 2

 ✦ Patients who received prior allogeneic stem cell transplantation were excluded; 
patients could not have received autologous stem cell transplantation within  
12 weeks before the first treatment cycle

 ✦ Patients with nonsecretory MM based upon standard M-component criteria 
were excluded, unless the baseline serum free light chain level was elevated

Blood Typing

 ✦ RBC phenotyping by tube methodology was routinely performed prior to 
patients receiving the first dose of DARA

 ✦ If the patient’s antibody screen was positive, antibody identification was 
performed using a panel of reagent RBCs

 ✦ Antibody screens were performed in gel cards using an automated ProVue® 
analyzer (Ortho Clinical Diagnostics, Raritan, NJ)

 – RBC panels, including an autocontrol that tested a patient’s RBCs against their 
own plasma, were performed using gel cards

 ✦ If panreactivity was detected on gel cards, samples were manually tested further 
using low ionic strength saline (LISS)

Change in Hemoglobin Levels Post-transfusion

 ✦ The change in hemoglobin (Hb) per unit was calculated as the difference 
between the pre-transfusion value and a reading within 1 week of the transfusion 
date.  If >1 post-transfusion value was recorded within 1 week, the mean of the 
differences per unit was reported

RESULTS
Transfusions in the Overall Study Population

 ✦ At a clinical cut-off date of January 9, 2015, 42 (40%) patients receiving  
DARA 16 mg/kg required transfusions during treatment, some of whom received 
both RBC and platelet transfusions

 – 40 (38%) patients received a total of 126 transfusions of packed RBCs 

 – 14 (13%) patients received a total of 67 transfusions of platelets

 ✦ Thus far, only 1 transfusion-related reaction (grade 1 hives, itching, and facial 
flush) has been observed

 – The reaction occurred following platelet, not RBC, transfusion and was 
deemed unrelated to DARA

Transfusion Experience at Mount Sinai

Blood Typing

 ✦ Eight patients were enrolled at our institution and commenced treatment 
between March 4, 2014 and May 20, 20149

 – Antibody screening by indirect Coombs test was performed on 7 patients 
prior to receiving their first dose of DARA

 – Two patients showed multiple alloantibodies, including anti-D, anti-E, anti-K,  
anti-Jkb, anti-Fya, anti-Fyb, anti-S, and anti-Knops (Table 1)

 • These patients and 5 others agglutinated all RBCs on panel testing, with 
weak reactivity at the antihuman globulin phase of testing

 • Six of these 7 patients showed a negative autocontrol.  One patient with a 
positive autocontrol had a weakly positive direct antiglobulin test with IgG

 • Six of these 7 patients with panagglutinin showed a positive result on the 
antibody screen and on the antibody identification panel after initiation  
of DARA

◊ This positivity continued for 7 to 175 days (median, 49 days)

 • One patient did not have an indirect Coombs test after initiation of DARA

Blood Transfusions

 ✦ A total of 9 leukoreduced, irradiated, phenotypically matched RBCs were given 
to 3 patients during DARA treatment (Table 2)

 ✦ An additional 9 units were given to 3 patients after DARA completion, while their 
indirect Coombs tests remained positive

 ✦ All transfusions resulted in an appropriate rise in Hb (median, 1.0 g/dL [range,  
0.5-2.7])

 ✦ No associated transfusion reactions were observed

 ✦ None of the patients made new, unexpected RBC alloantibodies while receiving 
phenotypically matched RBCs

Table 1.  Blood Typing of Patients

Patient ID
RBC antigen 

antibody
Strength of 

panhemagglutinin
Additional 
comments

1 – 2+ (gel),  
1+ (LISS)

AC negative, not 
enhanced by ficin

2 – 2+ (gel),  
1+ (LISS)

AC1+ (gel), AC– (LISS), 
DAT IgG1+, eluate– 

(gel)

3 Anti-D and anti-E 1-2+ (gel),  
no reaction (LISS)

AC negative

4 – 1+ (gel), 0-1 (LISS) AC negative

5 Anti-E, anti-K,  
anti-Jkb, anti-Fya,  

anti-Fyb, anti-S, and 
anti-Knops

2+ (gel),  
1+ (LISS)

AC negative

6 N/A N/A N/A

7 – 2-3+ (gel),  
1+ (LISS)

AC negative, negative 
at IS and 37

8 – 1+ (gel) AC negative

RBC, red blood cell; LISS, low ionic strength saline; AC, autocontrol; DAT, direct antiglobulin test; N/A, not available.

Table 2.  Blood Transfusions

Patient ID

RBC units  
received on 

DARA treatment

RBC units  
received after

DARA treatment 
Hb difference  

per unit (g/dL)a

1 0 2 0.6, 0.5

2 4 0 0.8, 0.6, 0.6

3 0 1 2.2

4 1 0 1.8

5 4 0 0.3, 0.4

6 0 0 –

7 0 6 1.0, 1.3, 1.35

8 0 0 –

RBC, red blood cell; DARA, daratumumab; Hb, hemoglobin. 
aPatients may have received multiple units per transfusion. 

DISCUSSION
Role of Oncology Nurses in Mitigating DARA Interference

 ✦ DARA interference in blood typing assays intersects with many aspects of the 
oncology nurse’s role, including patient assessment, patient and co-worker 
education, symptom management, and supportive care.  Oncology nurses can 
help mitigate DARA interference by:

 – Typing and screening your patient prior to starting DARA

 – Informing the blood bank that your patient has been treated with DARA 
(Figure 3)

 – Ensuring that your patient’s blood sample is identified as DARA treated

 – Double-checking transfusion standing orders to determine if your patient 
received DARA within the last year

 – Providing your patient’s pre-DARA blood compatibility profile to the blood 
bank, if available

 – Asking your patient to tell his/her other health care providers that he/she has 
received DARA 

 – Encouraging your patient to carry his/her ID card (Figure 4) for ≥1 year after 
his/her last DARA infusion 

 – Reassuring your patient that transfusions can be performed safely

 • For emergency transfusions, non-crossmatched, ABO-RhD-compatible 
RBCs can be given
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Figure 3.  Communication strategy for safe and timely administration of 
blood transfusions. 

Daratumumab patients:
Provide this card to health care providers BEFORE blood transfusion

Name:                                                          

I am taking the following medication:
Daratumumab, an antibody product for the treatment of multiple myeloma

Before starting daratumumab, my blood test results,
collected on        /       /      , were:

Blood type:    A    B    AB    O    Rh+    Rh–

Indirect Coombs test (antibody screen) was:

   Negative     Positive for the following antibodies:

Figure 4.  Identification card for patients receiving DARA.

CONCLUSIONS
 ✦ Obtaining an RBC phenotype prior to initiating DARA 
treatment and providing phenotypically matched blood  
up to 1 year after the patient’s last DARA infusion is one 
option that will prevent transfusion delays

 – DTT denaturation of CD38 to eliminate DARA binding to 
RBCs is another option

 ✦ At our center, blood transfusions were provided safely and 
without complications in concordance with observations 
from all 124 patients in the SIRIUS study

 ✦ In a patient population treated with DARA that will 
frequently require RBC transfusions, awareness of these 
findings and appropriate, customized communication 
between stakeholders will be important to minimize errors 
and transfusion delays

 ✦ As DARA becomes available outside of clinical trials and 
enters routine clinical practice, oncology nurses will play 
an essential and critical role in ensuring safe and timely 
administration of blood products for these patients by 
incorporating new protocols into oncology nursing practice 
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