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Abstract 

 

Despite the burden of anaemia among Hodgkin Lymphoma (HL) patients, data evaluating red cell 

concentrate transfusion is limited. We retrospectively studied 285 newly diagnosed HL patients 

who received first-line ABVD treatment at Groote Schuur Hospital, Cape Town. HIV prevalence 

in the cohort was 39.5% and 74.2% of patients had advanced stage HL. Patient prognosis was 

scored using the HL International Prognostic Score (IPS-7) and HL IPS-3. Seventy (24.6%) 

patients were transfused with a median of 2(IQR 1-5) units per patient. Compared to HIV-negative 

patients, more HIV-positive patients were transfused (14.1% vs 40.4%, P&lt;0.001) and received 

more units, median 2(IQR 1-3) vs. 3(IQR 2-5), P=0.035. HL IPS-7 (OR 2.1, P&lt;0.001) and HL 

IPS-3 (OR 2.6, P&lt;0.001) were independently associated with transfusion. HL IPS-7, HL IPS-3 

and HIV positivity remained associated with transfusion after adjusting for covariates. For patients 

with newly diagnosed HL, HL IPS-7, HL IPS-3 and HIV status predicted transfusion. 
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Introduction 

 

First-line therapy for Hodgkin Lymphoma (HL) with Adriamycin, bleomycin sulfate, vinblastine 

sulfate, and dacarbazine (ABVD) is associated with excellent long-term survival [1,2]. In sub-

Saharan Africa where 71% of people living with HIV (PLWH) resided in 2017, there remains an 

estimated 15-30-fold increased risk to develop HL in PLWH despite the gradual antiretroviral 

therapy (ART) rollout in South Africa (SA) since 2004 [3,4]. Compared to high income countries, 

the majority of HL patients in low- and middle-income countries present at an advanced stage [5-

8].  Patient outcomes in a country of similar socioeconomic parity as SA, Brazil, have been 

reported to be inferior compared to high income countries [7,9,10]. 

In SA, HIV presentation at an advanced stage is common due to frequent late entry into ART 

programs [11-13]. In addition to late presentation of HL and HIV, the tuberculosis (TB) and HIV 

endemic environment creates unique obstacles in the diagnostic pathway of cancers such as HL, 

with frequent delayed diagnosis due to preemptive TB misdiagnosis [14-16]. A confluence of these 

factors leads to advanced HL stage at presentation in SA, whether patients are HIV-positive or 

HIV-negative, and we have shown that HIV-positive HL patients in our centre have significantly 

poorer outcomes than HIV-negative ones [14,17,18]. This contrasts with findings in high-income 

countries where HIV status has no influence on outcomes in HL [9,10]. Since 1998, the Hodgkin 

Lymphoma International Prognostic Score (HL IPS-7) consisting of seven variables (serum 

albumin, haemoglobin (Hb), male sex, Lugano stage IV disease, age, white cell count and 

lymphocyte count), has been used to predict freedom from progression in advanced HL [19]. More 

recently, a simplified prognostic score (HL IPS-3) using only three variables has been introduced, 

namely:  age, Hb and Lugano stage IV disease – these may pose an advantage especially during 

retrospective analyses [20-21].  
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In adult HL, the prevalence of anaemia ranges from 40% to 57.4% at diagnosis [22-23]. Anaemia 

was detected in 84.8% of unselected consecutive HIV-positive patients admitted at a district 

hospital in Cape Town, South Africa [13-24]. Nevertheless, there is a paucity of data evaluating 

predictors for red cell concentrate (RCC) transfusion in HL and in quantifying transfusion need 

during first-line treatment. Moreover, as far as could be ascertained, there are no large-scale direct 

comparisons of transfusion need in HIV-positive and HIV-negative HL patients. The largest trial 

to date is the prospective GSHG HD15EPO Trial, not primarily investigating transfusion burden 

in HL, but rather the impact of epoetin alpha® on transfusion in patients with advanced stage 

disease during first-line treatment with BEACOPP using a transfusion trigger of Hb<8g/dL [25]. 

In the erythropoietin arm, 63.3% of patients were transfused while a higher proportion of 72.6% 

needed transfusion in the placebo arm (P<0.001). We could find no other prospective studies 

dealing with transfusion in HL. The most comprehensive retrospective data comes from Pakistan, 

a low-income region, including 481 patients with both non-Hodgkin lymphoma (NHL) and HL 

where 104 (22.4%) were transfused during one year of observation, 30 of whom had HL (27.8%). 

Although baseline Hb was significantly lower in the 30 HL patients, NHL patients received 

significantly more red cell units (3.97 ± 3 in HL versus 6.74 ± 5.69 in NHL) [24].  

Analysis of red cell utilization in a well-characterized HL cohort provides the opportunity to 

measure the magnitude of transfusion need in newly diagnosed HL patients on first-line ABVD 

treatment. We conducted a retrospective cohort study of adolescent and adult HL patients 

diagnosed from 2010 to 2019 in our tertiary care Clinical Haematology unit at Groote Schuur 

Hospital (GSH). We described the baseline clinical characteristics of our cohort and analyzed 

factors contained in HL IPS-7 and HL IPS-3, as well as HL subtype, performance status, B 
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symptoms and bone marrow involvement, for association with red cell transfusion in both HIV-

positive and HIV-negative HL patients on first-line treatment.  

Materials and Methods  

 

Study Design and Participant Selection 

 

Patients consecutively diagnosed with and treated for classical HL from 2010 to 2019 in the adult 

Haematology and Oncology units at Groote Schuur Hospital (GSH) in the Western Cape region 

of SA, were included in this retrospective cohort study of patients aged 13 years and older. In this 

region, the policy is to treat patients in adult units from 13 years onwards. GSH is a 970-bed tertiary 

referral academic treatment centre affiliated with the University of Cape Town.  

Demographic and Clinical Data  

 

Baseline characteristics were acquired from paper and electronic medical records. Patient age, sex 

and B symptoms were assessed. The Eastern Cooperative Oncology Group (ECOG) performance 

status scale was used to assess functional status [26]. Diagnosis: Classical HL was subtyped on 

lymph node (LN) specimens: nodular sclerosis, mixed cellularity, lymphocyte-rich, lymphocyte 

depleted and HL unspecified according to the revised 2016 WHO Classification [27].  Imaging for 

staging at baseline: Computed Tomography (CT), and [18F]-Fluoro-Deoxy-Glucose Positron 

Emission Tomography combined with computed tomography (PET/CT) imaging data was 

obtained from the IntelliSpace® PACS Enterprise and NUcMED® systems, Western Cape 

Hospitals repositories for radiological patient data. PET/CT had limited availability due to 

logistical and resource constraints. Staging: Since 2014 the Lugano classification was used for 

initial staging of patients [28]. Patients staged according to the Ann Arbor classification before 
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2014, were reviewed for the present study according to the 2014 Lugano classification. We base 

our institutional treatment protocol on the National Comprehensive Cancer Network (NCCN) and 

the European Society for Medical Oncology (ESMO) guidelines for clinical risk classification, to 

derive limited (early favourable) and intermediate (early unfavourable) disease categories for 

patients in stage I and II. Patients in stage III and IV are classified as advanced stage disease 

[29,30]. Prognostication: The risk factors contained in the HL IPS-7 and HL IPS-3 were applied 

to all patients [19,21]. Study period and blood utilization: The duration of investigation included 

a period of six months prior to diagnosis until completion of first-line chemotherapy to the point 

of clinical recovery from the last chemotherapy or radiotherapy. Blood product usage data during 

this period was quantified from the Western Cape Blood Services (WCBS) database. The trigger 

for red cell transfusion in the local health care environment was Hb < 8g/dL and there were no 

restrictions on access to transfusion. Bone marrow evaluation: Bone marrow involvement (BMI) 

was evaluated, depending on availability, using either PET/CT imaging or bone marrow biopsy, 

or both. Treatment: Patients received first-line treatment with ABVD chemotherapy with or 

without involved field radiotherapy (IFRT). Our institutional protocol is derived from the NCCN 

and ESMO guidelines within the bounds of local resource constraints. [29]. ART therapy was 

concomitantly administered with chemotherapy. Laboratory results: Results of diagnostic biopsies 

and bone marrow (BM) histology, blood biochemistry, Full Blood Count (FBC), plasma HIV viral 

load (HIVVL) and CD4 cell counts were retrieved from the National Health Laboratory Service 

(NHLS). CD4 cell counts and HIVVL tested three months prior to and two weeks after diagnosis 

were accepted for inclusion in the study. HIV-positive patients were either classified as HIV-

positive poorly controlled (not virally suppressed on ART failing treatment, or newly diagnosed 
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not on treatment), or HIV-positive well controlled (on ART and virally suppressed), using a 

HIVVL cut-off of <50 copies/ml.   

Statistical Analysis 

 

Categorical variables were described by frequencies and percentages while continuous variables 

were described by means and standard deviations (parametric data) or medians and interquartile 

ranges (non-parametric data). Categorical variables were compared in those who were transfused 

and those who were not transfused using Pearson Chi-squared or Fisher’s exact tests, as 

appropriate. Continuous variables were compared using student’s t-tests or ANOVA (parametric 

data) and Mann-Whitney or Kruskal Wallis tests (non-parametric data). Univariable and 

multivariable logistic regression models were used to investigate the associations between RCC 

transfusion status and covariates. Covariates assessed included the components and their 

predetermined cut-off values used to calculate the HL IPS-7 or HL IPS-3 (age, sex, albumin, Hb, 

Lugano stage, white blood cell count, and absolute lymphocyte count) [19], HL IPS-7 and HL IPS-

3 numerical values and three additional factors: HIV status, B symptoms and ECOG performance 

status.  Four multivariable models were developed; one including the seven components of the HL 

IPS-7 with the additional factors; second including the HL IPS-7 score with the additional factors; 

third including the three HL IPS-3 components with the additional factors; and forth including the 

HL IPS-3 score and the additional factors. Data were analyzed using STATA version 14.0 

(StataCorp Inc, College Station, Texas, USA). A P-value <0.05 was considered statistically 

significant. Ethics approval was obtained from UCT Human Research Ethics Committee (HREC 

306/2020) and GSH ethics review board. 

Results  
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A total of 285 patients were diagnosed with and treated for HL from 2010 to 2019 at GSH shown 

in Table 1. The median age was 34.5 years and 62.9% of patients were male. An ECOG >2 was 

recorded in 35% of patients while B symptoms were observed in 81%. The majority of patients 

(75.6 %) had advanced disease according to the modified Lugano criteria at presentation. BM 

involvement was present in 110 (70.5%) of 156 patients with Lugano stage IV disease, of which 

94 (85.5%) were verified on trephine biopsy and 16 (14.5%) were based solely on the PET report. 

HIV prevalence at diagnosis was 39.5%, with one third of HIV-positive patients having poorly 

controlled HIV. Of the 35 patients with poorly controlled HIV, 28 (80.0%) were ART naïve at 

diagnosis, and 7 (20.0%) had virological failure on ART.   

Among the 285 patients, 70 (24.6%) were transfused with RCC. Figure 1 shows the distribution 

of RCC units transfused by HIV status. Transfusion was more frequent in HIV-positive patients 

regardless of HIV control status. Significantly, more HIV-positive patients (40.4%) were 

transfused than HIV-negative patients (14.1%) (P<0.001). The median number of transfusions for 

all patients was 2 (IQR 1-5); 2 units (IQR 1-3) for HIV-negative, and 3 units (IQR 2-5) for HIV-

positive patients (P=0.035). Significantly more patients who were transfused had advanced stage 

disease, BM involvement, B symptoms and ECOG >2 (Table 1). The distribution of HL subtypes 

differed significantly by transfusion status while age and sex did not (P=0.001). Those who had a 

transfusion also had significantly lower Hb, albumin, white cell count and absolute lymphocyte 

count at diagnosis as well as a higher median HL IPS-7 and HL IPS-3 compared to their 

counterparts. The distribution of HL IPS-7 and HL-IPS-3 in the total cohort and by transfusion 

status are presented in Figures 2 (A) and (B), respectively. Distributions differed by transfusion 

status with those who were transfused having higher scores for both HL IPS-7 and HL-IPS-3. 
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Univariable and multivariable models evaluating associations between transfusion status and 

covariates are presented in Table 2. In univariable analysis, the HL IPS-7 components aside from 

age and sex were associated with an increased odds of being transfused. Both the HL IPS-7 and 

HL IPS-3 scores as well as the three additional factors (HIV positivity, B symptoms and ECOG 3-

4) were also independently associated with transfusion (Table 2). Every one-point increase in HL 

IPS-7 was associated with a 2-fold increase in the odds of transfusion while every one-point 

increase in HL IPS-3 was associated with a 2.5-fold increase in transfusion odds. In multivariable 

analyses including HL IPS-7 components and additional factors, Albumin<40g/dL, Lugano stage 

IV and well controlled HIV-positive status were significantly associated with an increased odds of 

transfusion, after adjusting for all other covariates (model 1). When the HL IPS-7 score and the 

three additional factors were modelled together, HL IPS-7 and HIV positivity were significantly 

associated with transfusion after adjusting for B symptoms and ECOG (model 2). In multivariable 

analyses including HL IPS-3 components and additional factors, Hb<10.5 g/dL, Lugano stage IV 

and HIV positivity were significantly associated with transfusion, after adjusting for other 

covariates (model 3). When the HL IPS-3 score and the three additional factors were modelled 

together, HL IPS-3 and HIV positivity were significantly associated with transfusion after 

adjusting for B symptoms and ECOG (model 4). 

There was a positive correlation between albumin and Hb (r=0.709) (Supplementary Figure 1) and 

Hb <10g/dL was significantly associated with having a transfusion, regardless of HIV status 

(Supplementary Table 1).  
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Table 1: Characteristics of patients treated for Hodgkin Lymphoma from 2010 to 2019 at Groote Schuur 

Hospital and according to red cell concentrate transfusion status 

CHARACTERISTIC  TOTAL 

POPULATION 

(N=285) 

Col %, median 

(IQR) or mean (SD) 

RCC 

TRANSFUSED  

(n=70, 24.6%) 

Row%, median 

(IQR) or mean (SD) 

RCC NOT 

TRANSFUSED  

(n=215, 75.4%) 

Row %, median 

(IQR) or mean (SD) 

 p-value  

Age at diagnosis  34.5 (27.0-44.7) 35.8 (28.5-42.0) 34.3 (26.3-45.3) 0.736 

Sex    
 

Male 156 (54.7) 44 (28.2) 112 (71.8) 0.116 

Female 129 (45.3) 26 (20.2) 103 (79.8) 

HIV status 

(n=281) 

 

 

   

HIV-positive (Poorly controlled) 35 (12.5) 14 (40.0) 21 (60.0) <0.001 

HIV-positive (Well controlled) 76 (27.0) 30 (39.5) 46 (60.5) 

HIV-negative 170 (60.5) 24 (14.1)  146 (85.9) 

Stage at diagnosis 

(n=279) 

Limited 

 

 

15 (5.4) 

 

 

3 (20.0) 

 

 

12 (80.0) 

 

Intermediate 53 (19.0) 4 (7.6) 49 (92.5) 0.002 

Advanced  211 (75.6) 61 (28.9)  150 (71.1)  
Bone Marrow Involvement 

(n=268)  

    

Involved 110 (41.0) 47 (42.7) 63 (57.3) <0.001 

Not Involved 158 (59.0) 20 (12.7) 138 (87.3) 

Haemoglobin (g/dL) 

(n=279) 

10.3 (7.9-12.4) 7.4 (6.5-8.9) 10.9 (9.3-12.8) <0.001 

Albumin at diagnosis (g/dL) 

(n=218) 

36.0 (26.0-41.0) 25.0 (19.0 -30.0) 38.0 (32.0-42.0) <0.001 

White cell count (x109/L) 

(n=279) 

8.0 (4.6-12.7) 4.8 (2.5-9.0) 8.9 (5.4-13.4) <0.001 

Lymphocyte count (x109/L) 

(n=261) 

1.3 (0.7-2.0) 

 

0.7 (0.4-1.2) 1.5 (0.9-2.3) <0.001 

ECOG 

(n=244) 

    

ECOG 1 and 2 159 (65.2) 33 (20.8) 126 (79.3) 0.022 

ECOG > 2 85 (34.8) 29 (34.1) 56 (65.9) 

B Symptoms 

(n=268) 

    

Present 217 (81.0) 58 (26.7) 159 (73.3) 0.010 

Absent 51 (19.0) 5 (9.8) 46 (90.2) 

Histological types     

Nodular sclerosing 143 (50.2) 25 (17.5) 118 (82.5) 0.001 

Mixed cellularity 34 (11.9) 4 (11.8) 30 (88.2) 

Lymphocyte-rich 6 (2.1) 2 (33.3) 4 (66.7) 

Lymphocyte depletion 5 (1.8) 2 (40.0) 3 (60.0) 
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HL unspecified 97 (34.0) 37 (38.1) 60 (61.9) 

HL IPS-7  

(n=200) 

3 (2-4) 4 (4-5) 2 (1-4) <0.001 

HL IPS-3  

(n=274) 

1 (1-2) 2 (1.5-2) 1 (1-2) <0.001 

IQR: Interquartile range; SD: standard deviation; ECOG: Eastern Cooperative Oncology Group; HIV: Human Immunodificiency Virus; RCC: red 

cell concentrate; HL IPS: Hodgkin Lymphoma International Prognostic Score 



 
 

 19 

Table 2: Univariable and multivariable logistic regression analysis investigating the associations between red cell concentrate transfusion status 

and covariates. 

ECOG, Eastern Cooperative Oncology Group; HIV, Human Immunodeficiency Virus; HL IPS, Hodgkin Lymphoma International Prognostication Score; Ref, reference group

 Univariable Multivariable model 1 

(n=169) 

Multivariable model 2 

(n=169) 

Multivariable model 3 

 (n=227) 

Multivariable model 4  

(n=227) 

CHARACTERISTIC OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value OR 95% CI p-value 

Age  

<45 years 

≥45 years 

 

ref 

0.7 

 

 

0.4-1.4 

 

 

0.345 

 

ref 

0.5 

 

 

0.2-1.5 

 

 

0.192 

- - -  

ref 

0.6 

 

 

0.2-1.5 

 

 

0.260 

- - - 

Sex  

Female 

Male 

 

ref 

1.6 

 

 

0.9-2.7 

 

 

0.117 

 

ref 

2.4 

 

 

0.9-6.1 

 

 

0.077 

- - -  

- 

 

- 

 

- 

- - - 

Albumin 

≥40 

<40 g/dL 

 

ref 

38.8 

 

 

5.2-287.3 

 

 

<0.001 

 

ref 

12.4 

 

 

1.4-107.1 

 

 

0.022 

- - -  

- 

 

- 

 

- 

- - - 

Haemoglobin 

≥10.5 g/dL 

<10.5 g/dL 

 

ref 

7.5 

 

 

3.7- 15.0 

 

 

<0.001 

 

ref 

2.9 

 

 

1.0-8.8 

 

 

0.061 

- - -  

ref 

4.3 

 

 

2.0-9.4 

 

 

<0.001 

- - - 

Lugano stage 

Stage I-III 

Stage IV 

 

ref 

4.6 

 

 

2.3-9.2 

 

 

<0.001 

 

ref 

4.0 

 

 

1.1-14.5 

 

 

0.036 

- - -  

ref 

2.8 

 

 

1.2-7.0 

 

 

0.025 

- - - 

White blood cells 

<15x109 cells/L 

≥15x109 cells/L 

 

ref 

0.4 

 

 

0.2-1.0 

 

 

0.059 

 

ref 

0.5 

 

 

0.1-2.3 

 

 

0.378 

- - - - - - - - - 

Lymphocytes  

≥0.6x109 cells/L 

<0.6x109 cells/L 

 

ref 

4.3 

 

 

2.2-8.4 

 

 

<0.001 

 

ref 

2.4 

 

 

0.8-6.8 

 

 

0.117 

 

- 

 

- 

 

- 

- - - - - - 

HL – IPS 7 score  2.1 1.6-2.8 <0.001 - - - 2.1 1.4-2.9 <0.001 - - - - - - 

HL – IPS 3 score 2.6 1.8-3.7 <0.001 - - - - - - - - - 2.1 1.3-3.3 0.001 

HIV status 

Negative 

Positive (poorly controlled) 

Positive (well controlled) 

 

ref 

4.1 

4.0 

 

 

1.8-9.0 

2.1-7.5 

 

 

0.001 

<0.001 

 

ref 

2.5 

2.9 

 

 

0.6-10.1 

1.0-8.0 

 

 

0.214 

0.043 

 

ref 

5.4 

5.2 

 

 

1.5-18.8 

2.1-12.7 

 

 

0.009 

<0.001 

 

ref 

3.0 

2.7 

 

 

1.1-8.4 

1.3-5.8 

 

 

0.036 

0.011 

 

ref 

4.2 

3.3 

 

 

1.6-11.4 

1.6-6.9 

 

 

0.004 

0.001 

B symptoms  

Absent 

Present 

 

ref 

3.4 

 

 

1.3-8.9 

 

 

0.014 

 

ref 

1.5 

 

 

0.2-9.5 

 

 

0.657 

 

 

1.9 

 

 

0.4-9.9 

 

 

0.435 

 

ref 

1.2 

 

 

0.4-3.8 
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Figure 1:  Percentage of population per number of red cell concentrate units transfused.  
HIV+, Human Immunodeficiency Virus positive HIV-, Human Immunodeficiency Virus negative 

 

 

 

 

 

 

 

Figure 2: Distribution of HL IPS-7 (A) and HL-IPS-3 (B) in the total cohort and by transfusion 

status.                                         
RCC, red cell concentrate, HL IPS, Hodgkin Lymphoma International Prognostication Score 
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Discussion 

 

In this real-world retrospective study reviewing transfusion characteristics among a well-

characterized HL cohort during first-line treatment with ABVD, a quarter of patients received at 

least one unit of RCC. Additionally, this cohort carried a high HIV burden. Each one-point increase 

in the numerical value of the HL IPS-7, a prognostic score for advanced disease [19] was 

associated with a 2-fold increase in the odds of having a RCC transfusion. Patients were stratified 

using the HL IPS because the majority of stage 1 and 2 patients had disease with poor risk factors 

similar to the patients treated as advanced disease in the original study by Hasenclever and Diehl 

[19]. Similar results were observed with HL IPS-3 [21]. Additional to both the HL IPS-7 and HL 

IPS-3, HIV-positivity was associated with transfusion with almost three times more HIV-positive 

patients (40%) receiving transfusion than HIV-negative patients (14%). This increased transfusion 

need also holds true for medical inpatients in the HIV endemic setting due to the multifactorial 

nature of anaemia in HIV [31,32].  

The prospective data we have on transfusion incidence in HL is limited to the aforementioned 

GSHG HD15EPO Trial [25]. In this trial, the advanced stage of patients and the similar transfusion 

trigger, is comparable to our HIV-negative cohort. For this trial, the median number of transfusions 

in the placebo group was four per patient, and 72.6% were transfused. In stark contrast, the median 

number of transfusions in our HIV-negative cohort was two per patient and 14% were transfused. 

With a similar transfusion trigger, this is unlikely to be explained by differences in transfusion 

practice and may rather reflect the more intensive marrow suppression of BEACOPP compared to 

ABVD. In a systematic review analysing the outcomes in five trials of escalated BEACOPP versus 

ABVD for the treatment of limited and advanced stage HL, significant WHO grade III or IV 

anaemia was increased by 10-fold (23.6% vs 2.2%) in the 1308 patients who received escalated 
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BEACOPP compared to the 1117 patients receiving ABVD (RR=10.67, CI 7.14-15.93) [33]. 

These trials give substantive data on the unequal burden of anaemia during first-line treatment 

with BEACOPP vs ABVD. However, for the burden of transfusion associated with these two 

treatments, we could find no further published data and we present here for the first time a study 

that quantifies this burden for a predominantly advanced stage HL cohort receiving ABVD in the 

HIV endemic setting [34]. In this cohort, 41% of patients had BM involvement which is similar to 

other studies conducted in resource limited settings, whereas in developed countries a lower BM 

involvement ranging from 5.2% to 19% is described [17,35-38]. Advanced stage disease due to 

diagnostic delay contributed to transfusion need before and after the HL diagnosis [14].  

Two variables in the HL IPS-7, namely albumin and Hb, were associated with transfusion. In 

particular, albumin, which was closely related with Hb at diagnosis, was significantly lower in 

patients requiring transfusion [39]. This positive correlation between albumin, a negative acute 

phase reactant and Hb are an indication that liver function and BM reserve both reflect overall 

metabolic status and the degree of inflammation related to HIV and the lymphoma. Compared to 

HL IPS-7, Lugano stage IV in the HL IPS-3 was associated with transfusion. The HL IPS-3 is 

simple, requires fewer variables compared to the HL IPS-7 in predicting transfusion requirements, 

and is also convenient for retrospective data analysis where components of the HL IPS-7 might 

not be available [20]. BM involvement at diagnosis is reflected in the IPS Lugano stage variable, 

and as expected is associated with a higher transfusion need most strikingly seen in the HIV-

positive category [37]. Among patients with BM as the initial HL diagnosis, a high proportion 

were HIV-positive which is usually associated with late diagnosis and cytopenias.  

This study is limited by its retrospective nature , and our limited focus on ruling out cases for other 

causes of anaemia, for example, a formal assessment of iron deficiency was not consistently 
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performed in all patients. There may have been a confounding effect of competing risk, as patients 

with more advanced disease might have experienced earlier treatment failure, leading to lower 

RCC transfusion requirements compared to those without early mortality. Although the commonly 

held transfusion threshold in our institution at the time of study was an Hb<8 g/dL, this was not 

prospectively controlled. Lastly, despite a positive correlation between albumin and Hb, both were 

included in the multivariable analysis as categorical variables. This was because they are both 

components of HL IPS-3 and HL IPS-7 but we note that this could potentially have reduced model 

precision.  Strengths of our study include the large cohort with complete baseline characteristics 

of consecutively diagnosed and treated patients from a single centre.  

In conclusion, we provide evidence that by first applying the HL IPS and then, HIV status, to the 

newly diagnosed HL patient in our setting, we can predict the likelihood of transfusion. The 

simplified HL IPS-3 is as predictive of transfusion as the HL IPS-7. Future prospective studies in 

HL should examine anaemia etiology and Hb thresholds for transfusion, ideally on a multicenter 

basis. Implementing better measures for patient blood management in this patient group may 

decrease transfusion need [32]. Future studies might also examine whether RCC transfusion are 

independently associated with patient outcomes after controlling for transfusion indication and 

prognostic indicators. 
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Supplementary Figure 1: Correlation between Albumin (g/dL) and Hb (g/dL) 

 

 

 

Supplementary Table 1: Number (%) of patients transfused and not transfused by haemoglobin 

level, in all patients and stratified by HIV status. 

 

 

 

 

 

 Haemoglobin Transfused  Not transfused  P-value 

All patients <10 58 (84.1) 67 (31.9) <0.001 

 ≥ 10 11 (15.9) 143 (68.1)  

HIV+ <10 39 (84.8) 32 (47.8) <0.001 

 ≥ 10 7 (15.2) 35 (52.2)  

HIV- <10 19 (82.6) 35 (24.7) <0.001 

 ≥ 10 4 (17.4) 107 (75.4)  

r = 0.709 
R2 = 0.503 
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or legal guardian) in any type of qualitative or quantitative research, has given informed consent 

to participate in the research. For submissions where patients or participants can be potentially 

identified (e.g. a clinical case report detailing their medical history, identifiable images or media 

content, etc), authors must include a statement to confirm that they have obtained written informed 

consent to publish the details from the affected individual (or their parents/guardians if the 

participant in not an adult or unable to give informed consent; or next of kin if the participant is 

deceased). The process of obtaining consent to publish should include sharing the article with the 

individual (or whoever is consenting on their behalf), so that they are fully aware of the content of 

the article before it is published. Authors should familiarise themselves with our policy on 

participant/patient privacy and informed consent. They may also use the Consent to Publish Form, 

which can be downloaded from the same Author Services page. 

Please confirm that all mandatory laboratory health and safety procedures have been complied 

within the course of conducting any experimental work reported in your paper. Please ensure your 

paper contains all appropriate warnings on any hazards that may be involved in carrying out the 

experiments or procedures you have described, or that may be involved in instructions, materials, 

or formulae. 

Please include all relevant safety precautions; and cite any accepted standard or code of practice. 

Authors working in animal science may find it useful to consult the International Association of 

Veterinary Editors’ Consensus Author Guidelines on Animal Ethics and Welfare and Guidelines 

for the Treatment of Animals in Behavioural Research and Teaching. When a product has not yet 

been approved by an appropriate regulatory body for the use described in your paper, please 

specify this, or that the product is still investigational. 

 

Submitting Your Paper 

This journal uses ScholarOne Manuscripts to manage the peer-review process. If you haven't 

submitted a paper to this journal before, you will need to create an account in ScholarOne. Please 

read the guidelines above and then submit your paper in the relevant Author Centre, where you 

will find user guides and a helpdesk. 

http://www.icmje.org/recommendations/browse/roles-and-responsibilities/protection-of-research-participants.html
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#ethicalconsiderations
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#ethicalconsiderations
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#informedconsent
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#informedconsent
https://authorservices.taylorandfrancis.com/editorial-policies/research-ethics-and-consent/#informedconsent
https://www.veteditors.org/consensus-author-guidelines-on-animal-ethics-and-welfare-for-editors
https://www.veteditors.org/consensus-author-guidelines-on-animal-ethics-and-welfare-for-editors
https://cdn.elsevier.com/promis_misc/ASAB2006.pdf
https://cdn.elsevier.com/promis_misc/ASAB2006.pdf
https://mc.manuscriptcentral.com/glal


 
 

 41 

Please note that Leukemia & Lymphoma uses Crossref™ to screen papers for unoriginal material. 

By submitting your paper to Leukemia & Lymphoma you are agreeing to originality checks during 
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