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Abstract
Background: Acquired immune deficiency syndrome (AIDS)-related non-Hodgkin lymphoma (AR-NHL) is a high-risk factor for
morbidity andmortality in patients with AIDS. This study aimed to determine the prognostic factors associated with overall survival
(OS) and to develop a prognostic nomogram incorporating computed tomography imaging features in patients with acquired
immune deficiency syndrome-related non-Hodgkin lymphoma (AR-NHL).
Methods: A total of 121 AR-NHL patients between July 2012 and November 2019 were retrospectively reviewed. Clinical and
radiological independent predictors of OS were confirmed using multivariable Cox analysis. A prognostic nomogram was
constructed based on the above clinical and radiological factors and then provided optimum accuracy in predicting OS. The
predictive accuracy of the nomogram was determined by Harrell C-statistic. Kaplan–Meier survival analysis was used to determine
median OS. The prognostic value of adjuvant therapy was evaluated in different subgroups.
Results: In the multivariate Cox regression analysis, involvement of mediastinal or hilar lymph nodes, liver, necrosis in the lesions,
the treatment with chemotherapy, and the CD4 �100 cells/mL were independent risk factors for poor OS (all P< 0.050). The
predictive nomogram based on Cox regression has good discrimination (Harrell C-index= 0.716) and good calibration (Hosmer–
Lemeshow test, P= 0.620) in high- and low-risk groups. Only patients in the high-risk group who received adjuvant chemotherapy
had a significantly better survival outcome.
Conclusion: A survival-predicting nomogram was developed in this study, which was effective in assessing the survival outcomes of
patients with AR-NHL. Notably, decision-making of chemotherapy regimens and more frequent follow-up should be considered in
the high-risk group determined by this model.
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Introduction

Acquired immune deficiency syndrome (AIDS)-related
non-Hodgkin lymphoma (AR-NHL) is a high-risk factor
for morbidity and mortality in patients with AIDS.[1,2]

Although the incidence of AIDS-related tumors has
decreased with the advent of highly active antiretroviral
therapy (HAART), the occurrence rate of AR-NHL
appears to be unexpectedly declined.[3,4] In addition to
HAART, the use of adjuvant chemotherapy can improve
the tolerance and remission rate of patients; however,
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inappropriate adjuvant therapy may induce adverse effects
in patients, including myelosuppression, tissue necrosis,
and liver dysfunction. To date, the application of chemo-
therapies and chemoradiotherapy remains controversial,
partially due to the failure of selecting suitable AR-NHL
patients.

Additionally, previous studies reported that CD4+ count,
human immunodeficiency virus (HIV) ribonucleic acid
levels, Ann Arbor stage, lactate dehydrogenase (LDH)
levels, international prognostic index (IPI) score, and age
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are key predictors for survival in AR-NHL patients.[5-7]

However, only a few studies investigated the significance
of imaging characteristics for predicting prognosis and
survival. Novel imaging modalities for assessing lympho-
ma can provide useful information for treatment regimens
and predict patients’ prognoses. With the advancement of
imaging techniques such as computed tomography (CT),
magnetic resonance, and positron emission computed
tomography (PET)/CT, radiological techniques play an
increasingly essential role in detecting lesions and
evaluating disease.[8-10] CT can detect enlarged lymph
nodes, guide biopsy, and observe early relapse through
follow-up.[11-13] Magnetic resonance imaging and PET/CT
are limited due to various economic and social factors in
some developing countries.[14,15] Therefore, a widely
applicable nomogram based on clinical and CT character-
istics is needed to appropriately predict prognosis in
patients.

To address this issue, we integrated clinical and CT-related
factors to create a novel nomogram to stratify the low- and
high-risk groups. This study aimed to determine the
prognostic factors associated with overall survival and to
develop a prognostic nomogram incorporating clinical and
CT imaging features in patients with AR-NHL.
Methods

Ethics approval

The study was conducted under approval by the
Institutional Review Board of You’an Hospital Affiliated
of Capital Medical University (No. 2018066). The consent
to participate was waived due to the retrospective nature of
the study.
Patients

In this multicenter retrospective study, information of 181
patients with AIDS-related lymphoma from three tertiary
infectious disease hospitals was retrospectively reviewed
and their clinical and imaging data were analyzed between
July 2012 and November 2019. The diagnosis of HIV
infection was based on the standards of the Centers for
Disease Control and prevention of the USA. The diagnosis
of lymphomawas based on puncture biopsy (163 patients),
endoscopic biopsy (six patients), and operation specimens
(12 patients). All intervention and treatment were
processed according to National Comprehensive Cancer
Network (NCCN) Clinical Practice Guidelines in Oncolo-
gy: non-Hodgkin lymphomas.[16-18] If the patients were in
stable conditions, they were followed up once every 3
months in the first year, once every 6 months in the second
year, once every year in the third year, and so on. Patients
were followed up at any time if disease progression and
deterioration occurred. Overall survival (OS) was selected
as the endpoint. OS was measured from the lymphoma
diagnosis until the last follow-up or death from any cause.
Follow-up was continued until November 2020.

Patients eligible for this study were (1) with age>18 years,
(2) with a history of HIV-infection, (3) with pathologically
confirmed diffuse large B-cell lymphoma (DLBCL) or
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Burkitt lymphoma (BL),[19] and (4) with available clinical
and CT imaging data before any clinical intervention.
Patients with Hodgkin lymphoma, indolent B-cell non-
Hodgkin lymphoma (NHL), and T-cell NHL or lacking a
specific pathological type were excluded. One patient
younger than 18 years of age and two patients with severe
artifacts in the CT images were also excluded. Patients who
were lost during follow-up were also excluded from the
study.

All examinations were imaged with Philips CT 256
(Philips, Amsterdam, Netherlands), 39 patients accepted
contrast-enhanced CT scan via intravenous contrast
materials. The CT protocols were: tube voltage, 120 kV;
automatic tube current, 30 to 300 mA; rotation time, 0.75
s; collimation, 0.625 mm; pitch, 0.945; matrix, 512� 512;
section thickness, 5 mm; breath-hold at full inspiration.
The images were transmitted to the workstation and
picture achieving and communication systems for multi-
planar reconstruction and post-processing. All images
(both axial CT images and multiplanar reconstruction
images) were reviewed by three radiologists (Doctor A
with 22 years of experience, B with 7 years of experience,
and C with 10 years of experience) blinded to clinical and
laboratory data. Three statisticians assessed the CT
features independently. After separate evaluations, any
divergences were resolved by discussion or consultation
from a specialist in infectious imaging (Doctor D with 33
years of experience), eventually reviewed by Doctor E for
consistency analysis. Baseline data are provided in
Supplementary Data, http://links.lww.com/CM9/A781.
Statistical analysis

The imaging findings were tested for agreement using the
Kappa test. If the Kappa value was<0.400, the consistency
of the diagnostic findings was poor. If the Kappa value was
>0.750, then the diagnostic findings were considered to be
sufficiently consistent. Continuous variables of parameters
were tested for normal distribution using the Kolmogorov–
Smirnov method. If the data fitted a normal distribution,
mean ± standard deviation and the t test were used to
check for differences between the two groups. The chi-
square test and Fisher exact test were used to compare
categorical variables.

The univariate analysis of a Kaplan–Meier (K–M) analysis
model was fitted to determine the significant prognostic
factors for OS of the patients. If P values of prognostic
factors were <0.050, they were tested in a multivariate
Cox proportional hazard model for the independence of
association. Factors showing significant impact in the
multivariate analysis were expressed via forest graph.
Proportional hazards assumption was assessed through
visual inspection of (log–log) plots of cumulative log
hazard against time. A predictive model was developed for
AR-NHL using Cox regression and illustrated by nomo-
gram. The accuracy of predictions was assessed by
estimating the nomogram discrimination measured by
Harrell concordance index (C-index). The C-index is the
probability chosen for two patients randomly, the patient
who had the event first had a higher probability of having
the event according to the model. C-index = 0.500
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Table 1: Demographic, clinical, and tumor characteristics of patients
with AR-NHL.

Characteristic Values

Age (years) 40 (35–53)
Sex
Male 112 (92.5)
Female 9 (7.5)

Pathology
DLBCL 84 (69.4)
BL 37 (30.5)

Time of finding HIV (months) 9 (2–36)
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represents an agreement by chance; C-index = 1.000
represents perfect discrimination.[20] The calibration of
the nomogram was evaluated by the Hosmer–Lemeshow
test. K–M estimates were used to determine median OS by
Log-rank methods, defined as the time period between the
date of pathological diagnosis and last follow-up or death.
All statistical analyses were performed using SPSS version
22.0 (IBM Corp., Armonk, NY, USA). The figures were
developed using GraphPad Prism 7 (GraphPad Software;
San Diego, CA, USA) and R software (version 4.0.1; http://
www.r-project.org). All statistical tests were two-sided, the
significance level was set at P< 0.050.
Time of finding mass (months) 3 (1–5)
HAART
Administered 57 (47.1)
Not administered 64 (52.9)

Chemotherapy
Administered 83 (68.5)
Not administered 38 (31.5)

Systemic symptoms
Positive 30 (24.7)
Negative 91 (75.3)

CD4 count (cells/mL) 187 (55–280)
WBC,� 109 6.17 (3.97–7.44)
NEUT, % 66 (58–75)
Lymphocytes, % 24 (18–32)
Ann Arbor stage
1 37 (30.6)
2 36 (29.7)
3 21 (17.4)
4 27 (22.3)
Results

Patients’ demographic data

A total of 121 AR-NHL patients was included in the final
analysis who were reviewed at multiple centers between
2000 and 2016. The median age at diagnosis was 40 years
(range, 35–53 years), and 112 (92.5%) of the eligible
patients were male. Among all patients, 83 received
chemotherapy, 57 underwent definitive HAART. Table 1
summarizes the demographic data, clinical, and tumor
characteristics of laboratory results, such as white blood
cell, neutrophils, and lymphocytes. All CT features were
defined as a good agreement among the three doctors
(Kappa value 0.778–0.998; Supplementary Table S1,
http://links.lww.com/CM9/A781).
Axillary lymph nodes
Involved 43 (35.5)
Uninvolved 78 (64.5)

Cervical lymph nodes
Involved 17 (14)
Uninvolved 104 (86)

Abdominal pelvic and peritoneal lymph nodes
Involved 15 (12.3)
Uninvolved 106 (87.7)

Retroperitoneal lymph nodes
Involved 14 (11.5)
Uninvolved 107 (88.5)

Inguinal lymph nodes
Involved 8 (6.6)
Uninvolved 113 (93.4)

Gastrointestinal tract
Involved 40 (33)
Prognostic factors for OS

The median follow-up of the entire cohort was 12 months.
On univariable analysis, factors associated with poor OS
included CD4 �100 cells/mL, involvement of mediastinal
or hilar lymph nodes, liver, gastrointestinal tract, presence
of extracapsular infiltration, necrosis inside the lesions,
and treatment without chemotherapy [Table 2]. On
multivariable Cox analysis, involvement of mediastinal
or hilar lymph nodes, liver, necrosis in the lesions, CD4
�100 cells/mL, and treatment without chemotherapy were
independent risk factors for short OS. Significant radio-
logical features were shown in Figure 1.
Uninvolved 81 (67)
Urinary system organs
Involved 11 (9.1)
Uninvolved 110 (90.9)

Liver
Involved 27 (22.3)
Uninvolved 94 (77.7)

Lung
Involved 20 (16.5)
Uninvolved 101 (83.5)

Mediastinal/hilar lymph nodes
Involved 24 (19.8)
Uninvolved 97 (80.1)

Pancreas/spleen
Involved 15 (12.4)
Uninvolved 106 (87.6)

Data are presented as n (%) or median (inter-quantile range). AR-NHL:
AIDS-related non-Hodgkin lymphoma; BL: Burkitt lymphoma; DLBCL:
Diffuse large B-cell lymphoma; HAART: Highly active antiretroviral
therapy; HIV: Human immunodeficiency virus; IQR: Interquartile range;
NEUT: Neutrophil; WBC: White blood cell.
Development of nomogram

The predictive models were based on Cox regression and
illustrated by nomogram [Figure 2], indicating the
probability of 1-, 2-, and 3-year OS in patients with
AR-NHL.Harrell C-index was 0.716, suggesting relatively
good discrimination. The Hosmer–Lemeshow test demon-
strated a P = 0.620 > 0.050, indicating no departure from
a good fit. The probability of survival at 1, 2, and 3 years
was obtained by drawing a vertical line from the “total
points” axis straight down to the outcome axes. The total
number of points for each patient was obtained by
summing the points for each of the individual factors in the
nomogram. In the predictive model, treated with chemo-
therapy can increase 100 points for total points, then
followed by liver involved free (add 82 points), CD4 counts
>100 cells/mL (add 69 points), mediastinal or hilar lymph
nodes involved free (add 58 points), and without necrosis
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Table 2: Clinical prognostic factors for survival of total patients using univariate and multivariate analyses.

Univariate Multivariate
Characteristic Median OS (IQR), months P Hazard ratio (95% CI) P

Age (years) 0.911
�40 18.0 (7.0–29.0)
>40 17.0 (6.0–30.0)

The period from HIV diagnosis to admission (months) 0.424
�6 17.0 (7.5–31.5)
>6 12.0 (5.0–27.5)

The period from finding the mass to admission (months) 0.314
�1 11.0 (5.0–29.0)
>1 23.0 (9.7–30.0)

Histology 0.285
DLBCL 16.0 (6.0–29.0)
BL 23.0 (9.0–29.0)

CD4 cell count (cells/mL) 0.020 2.660 (1.420–4.982) 0.002
�100 8.0 (4.5–29.5)
>100 21.5 (8.6–29.7)

HAART 0.869
Administered 20.0 (5.2–29.8)
Not administered 16.0 (7.0–29.0)

Chemotherapy <0.001 0.482 (0.261–0.892) 0.020
Administered 23.0 (10.0–30.0)
Not administered 7.0 (3.0–27.5)

Axillary lymph nodes 0.120
Involved 10.0 (6.0–28.0)
Uninvolved 21.5 (7.0–29.2)

Cervical lymph nodes 0.280
Involved 12.0 (4.0–27.0)
Uninvolved 19.0 (7.0–29.0)

Mediastinal/hilar lymph nodes 0.022 1.699 (1.019–2.833) 0.042
Involved 9.5 (5.0–24.5)
Uninvolved 21.0 (7.0–30.0)

Abdominal pelvic and peritoneal lymph nodes 0.710
Involved 10.0 (5.0–28.0)
Uninvolved 18.0 (6.7–29.0)

Retroperitoneal lymph nodes 0.560
Involved 11.0 (5.3–23.5)
Uninvolved 19.0 (6.0–30.0)

Inguinal lymph nodes 0.050
Involved 26.5 (20.7–34.5)
Uninvolved 16.0 (6.0–29.0)

Gastrointestinal tract 0.015 1.860 (1.120–3.100) 0.210
Involved 11.0 (5.6–26.0)
Uninvolved 23.0 (7.0–30.0)

Urinary system organs 0.550
Involved 16 (3–27)
Uninvolved 18 (7–30)

Liver <0.001 2.484 (1.453–4.247) 0.001
Involved 7.0 (4.0–17.0)
Uninvolved 22.5 (9.0–30.5)

Lung 0.680
Involved 22.5 (6.2–30.5)
Uninvolved 17.0 (6.5–29.0)

Diameter of max. focus (mm) 0.534
<5 16.0 (5.5–29.0)
≥5 19.5 (7.2–29.7)

Shape 0.458
Irregular 14.5 (6.2–30.0)

(continued )
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Table 2

(continued).

Univariate Multivariate
Characteristic Median OS (IQR), months P Hazard ratio (95% CI) P

Circular 21.0 (7.0–28.0)
Fusion tendency 0.796
With 17 (6–30)
Without 19 (7–29)

Extracapsular infiltration 0.032 1.750 (1.050–2.910) 0.090
With 12 (6–27)
Without 24 (7–30)

Necrosis 0.005 2.020 (1.214–3.360) 0.007
With 8.7 (3.6–27.0)
Without 22.0 (9.0–30.0)

Texture 0.139
Heterogeneous 13.0 (6.0–29.0)
Homogeneous 22.0 (6.5–29.5)

Attenuation 0.059
Hypoattenuation 8.0 (4.5–23.0)
Isoattenuation 21.0 (7.0–30.0)
Hyperattenuation 12.0 (3.0–30.0)

Enhancement scan texture 0.793
Heterogeneous 13.0 (5.0–27.5)
Homogeneous 15.0 (3.7–31.5)

Enhancement degree 0.568
Mild 13.0 (5.0–29.0)
Moderate 15.0 (5.5–28.5)

BL: Burkitt’s lymphoma; DLBCL: Diffuse large B-cell lymphoma; HAART: Highly active antiretroviral therapy; HIV: Human immunodeficiency virus;
IQR: Interquartile range; OS: Overall survival. CI: confidence interval.

Chinese Medical Journal 2022;135(1) www.cmj.org
(add 50 points). For instance, anAR-NHLpatientwith liver
involved (0 points), without mediastinal or hilar lymph
nodes involved (58 points), CD4 counts 125 cells/mL
(69 points), with tumor necrosis (0 points), treated
with chemotherapy (100 points), and the total points were
227 points. This patient was predicted to have a 58%
probability of surviving for 1 year, 40% probability of
surviving for 2 years, and 31% probability of surviving for
3 years [Figure 3].
Clinical value of the novel classification system

Compared with the patients with levels of CD4
< 100 cells/mL, the patients with levels of CD4 over
100 cells/mL had a good prognosis (P= 0.020) [Figure 4].
K–M analysis and the log-rank test showed that patients
who did not receive chemotherapy had poor survival
outcomes than those receiving chemotherapy (P< 0.050)
[Supplementary Figure S1, http://links.lww.com/CM9/
A781]. The patients with involvement of mediastinal or
hilar lymph nodes or involvement of the liver, or the lesions
with necrosis had a worse prognosis (P< 0.050) [Supple-
mentary Figure S1, http://links.lww.com/CM9/A781].

Next, we further compared the survival outcomes between
patients with and without chemotherapy in each subgroup
based on our novel survival-predicting model. Notably,
patients in the high-risk group could benefit from
chemotherapy treatment (P= 0.040).
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Discussion

To the best of our knowledge, this is the largest study from
triple institutions in Asia to evaluate prognostic factors in
patients with AR-NHL. We developed a nomogram based
on patients’ demographics, CT imaging features, and
laboratory data, which can be effectively stratified patients
into low- and high-risk groups. Involvement of mediastinal
or hilar lymph nodes, liver, necrosis in lesions, CD4 �100
cells/mL, and treatment without chemotherapy were
independent risk factors for shorter OS. Notably, only
patients in the high-risk group in our study were found to
be significantly benefited from chemotherapy, so we
strongly recommend patients in the high-risk group as
candidates for chemotherapy.

Imaging plays an important role in the detection and
evaluation ofAR-NHL lesions.[8,10,12] CTof the head and
neck, chest, abdomen, and pelvis is a critical staging
modality recommended by the NCCN guidelines.[18-20]

The potential mechanism of necrosis in lymphoma is the
occlusion of the supplying hilar artery by the tumor
(compression or invasion) in addition to lymphatic flow
obstruction.[21,22]A previous study reported that HIV (�)
NHL patients with necrosis had significantly higher Ann
Arbor stages, greater IPI, and higher serum LDH levels
than those without necrosis. However, in their K–M
survival analysis, no statistically significant difference
was noted for necrosis.[23] Our study focused on patients
with AR-NHL, and necrosis in the lesions was an
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Figure 1: (A) A 37-year-old man with DLBCL was found positive HIV-antibodies for 1 month and with nausea and fever for 1 day. The thickening wall of the stomach was detected using CT
(white arrow). The OS time of this patient was 11 months. (B) A 31-year-old man with BL was found positive HIV-antibodies for 1 month, fever for 5 days. CT showed multiple, irregular,
heterogeneous lesions of the liver (white arrow) and bilateral adrenal glands (black arrows). The OS of this patient was 5 months. (C, D) A 29-year-old man with BL was found positive HIV-
antibodies for 2 months and dyspnea and fever for 3 days. CT lung window showed multiple irregular lesions in bilateral lungs; enlarged lymph nodes were found on mediastinal and hilum.
Progression was found on a 1-month follow-up. (D) The OS time of this patient was 3 months. (E) A 25-year-old man with DLBCL was found positive HIV-antibodies for 3 months. A large
irregular, homogeneous, isoattenuation mass that infiltrated adjacent bone and muscles was found in the right cervical area IX (white arrow). (F) A 40-year-old man with DLBCL was found
HIV-antibodies for 5 months. A large circular, heterogeneous mass with necrosis was found inside the left cervical area II (white arrow). BL: Burkitt lymphoma; CT: Computed tomography;
DLBCL: Diffuse large B-cell lymphoma; HIV: Human immunodeficiency virus; OS: Overall survival.
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independent risk factor for shorter OS. Necrosis of the
lesion indicated the aggressive behavior of the tumor and
the tendency for treatment resistance. The presence of
extracapsular infiltration is also correlated with the OS in
the current study. The invasion of tumor cells may be a
potential mechanism of extracapsular infiltration and
may correlate with a poor prognosis.[24] Natural killer
(NK) cells play an important role in the growth and
infiltration of lymphoma cells and activated NK cells
could be a promising immunotherapeutic tool against
lymphoma cells either alone or in combination with
conventional therapy.[25]

AR-NHLs are usually B-cell, high-grade, and poorly
differentiated lymphomas.[26] Extranodal sites involve-
ment is common. The liver is the second most common site
with an incidence ranging from 26% to 45%. HIV (+)
patients have a higher incidence of NHL than HIV (�)
patients.[27,28] A previous study indicated that primary
mediastinal large B-cell lymphoma (PMBCL), representing
10% of all DLBCL, was predictive of poor OS and
progression-free survival.[29] Compared with cyclophos-
phamide, doxorubicin, vincristine, and prednisolone
(CHOP) regimen, rituximab and its use with intensified
chemotherapy such as R-Hyper-cyclophosphamide, vin-
cristine, doxorubicin, and dexamethasone and R-EPOCH
(etoposide, prednisone, vincristine, cyclophosphamide,
doxorubicin) might improve the response rate and survival
outcome for patients with mediastinal NHL, especially for
PMBCL.[29-31]
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AlthoughGuech-Ongey et al[32,33] found acquired immune
deficiency syndrome-related Burkitt lymphoma incidence
declined at low CD4 counts, suggesting functional CD4
lymphocytes may be required for BL to develop, we
consider lower CD4 counts to reflect more severe
immunodeficiency, which is likely to cause opportunistic
infections and other malignant tumors for patients with
AR-NHL.

For patients who have factors correlated with shorter OS
time, intensive chemotherapy should be considered.
Intensive chemotherapy is relatively safe and effective in
AR-NHL.[34] Notably, only patients in the high-risk group
in our study were found to be significantly benefited from
chemotherapy, so we strongly recommend patients in the
high-risk group as candidates for chemotherapy. Chemo-
therapy and concomitant HAART for AR-NHL does not
cause prolonged suppression of lymphocyt-e subsets. On
the contrary, chemotherapy can increase the counts of
CD4, CD8, CD19, and CD56 cell populations, which
provide reassurance regarding the long-term consequences
of chemotherapy in these individuals.[35]While for patients
in the lower-risk group, the survival difference was not
statistically significant, so HAART alone and regular
examination are recommended, because adverse character-
istics, such as severe bone marrow toxicity chemotherapy,
should be considered.[36]

There are several limitations to the current study. First, it is
a retrospective study with a limited number of patients,
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Figure 2: Nomogram indicates the probability of 1-, 2-, and 3-year OS in patients with AR-NHL. CD4 was determined by drawing a line straight up to the point axis for clinical. Then, this
process was repeated for other four variables (necrosis, chemotherapy, liver involved, mediastinal or hilar lymph nodes involved). Each variable had a corresponding value (points), which
were marked in the superior toolbar. Total adding up scores of all variables could predict OS probability. AR-NHL: AIDS-related non-Hodgkin lymphoma; NHL: Non-Hodgkin lymphoma; OS:
Overall survival.

Figure 3: Examples of using the nomogram to predict the individual survival probability by manually placing straight lines across the diagram. A 32-year-old man was found positive HIV-
antibodies for 7 months and with the treatment of HAART. (A) A large circular, heterogeneous mass with necrosis was found inside the left cervical area II (white arrow). (B) Two irregular,
heterogeneous lesions were found in the liver (black arrow). DLBCL was confirmed by biopsy. The patient received a chemotherapy regimen of CHOP and OS time was 14 months. The total
points are 227 points. This patient is predicted to have a 58% probability of surviving for 1 year, 40% probability of surviving for 2 years, and 31% probability of surviving for 3 years (black
line). CHOP: Cyclophosphamide, doxorubicin, vincristine and prednisolone; DLBCL: Diffuse large B-cell lymphoma; HAART: Highly active antiretroviral therapy; HIV: Human immunodeficiency
virus; OS: Overall survival.
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and patients were diagnosed in different hospitals.
Therefore, the quality of chemotherapy and the methods
employed by pathologists for diagnosing metastatic lymph
nodes were uniform, which might bias our results. Second,
although univariate analysis showed that pathology
classifications (acquired immune deficiency syndrome-
related diffuse large B-cell lymphoma and acquired
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immune deficiency syndrome-related Burkitt lymphoma)
were not an independent prognostic factor for patients,
other studies have reported that pathology classifications
correspond to a different OS. Prospective investigations
with larger samples focus on certain pathological types
should be designed to find more predictive factors for
prognoses of AR-NHL patients. Importantly, external
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Figure 4: Kaplan–Meier.curves of CD4 for the whole patient population. Compared with
the patients with levels of CD4 <100 cells/mL, the patients with levels of CD4 over 100
cells/mL had a good prognosis (P= 0.020).
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validation of the proposed staging system in an indepen-
dent cohort is required to determine whether it can be
generalized to other institutions. Despite the current
limitations, our study still has a high value because CT
lesions necrosis characteristics and organ involvement in
clinical work have a high degree of recognition.

In conclusion, a survival-predicting nomogram integrating
CT features was developed in this study, which was
promising for assessing the survival outcomes of patients
with AR-NHL. Notably, decision-making of chemothera-
py regimens and more frequent follow-up should be
considered in the high-risk group determined by this
model.
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