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Abstract
Background

To assess the value of the peripheral blood lymphocyte-to-monocyte ratio (LMR) in predicting the early
treatment response and prognosis in patients with anaplastic large cell lymphoma (ALCL).

Methods

The optimal cut-off value for the LMR was determined using the receiver operating characteristic curve
(ROC) method. The LMR was monitored dynamically, and the relationship between the LMR and
therapeutic response, and survival was analyzed.

Results

The cumulative complete remission (CCR) rate was 57.1% in patients with low baseline LMR, remarkably
lower than that for patients with high baseline LMR (80.0%) (P = 0.019). The 5-year overall survival (OS)
and progression-free survival (PFS) were 51.3% and 32.6%, respectively, in the low baseline LMR group,
which were signi�cantly poorer at 90.4% and 70.5% in the high baseline LMR group, respectively (P
values were 0.006 and 0.013, respectively). Furthermore, the median OS and PFS of patients with a
decreased LMR after treatment were shorter than those with an elevated LMR after treatment (all P values
< 0.05). Univariate and multivariate analysis demonstrated that low baseline LMR is an independent
indicator for poor prognosis in ALCL patients (P values were 0.006 and 0.020, respectively). Interestingly,
the combination of low baseline LMR and ALK positive could strongly predict the good prognosis in
patients with ALCL.

Conclusions

The low baseline LMR and a decreased LMR after treatment are prognostic indicator for poor PFS and
OS. The combination of LMR and ALK expression can widely risk-stratify patients for treatment and
survival in patients with ALCL.

Background
Anaplastic large cell lymphoma (ALCL) is a common subtype of peripheral T-cell lymphoma (PTCL) that
is characterized by clinical, pathological, and genetic heterogeneity, and it is divided as ALK positive and
ALK negative by World Health Organization classi�cation [1, 2]. At present, multiagent CHOP
(cyclophosphamide, doxorubicin, vincristine and prednisone) or CHOP-like regimens remain the standard
of care for newly diagnosed ALCL patients. The role of consolidative high-dose therapy and
autologous/allogeneic hematopoietic stem cell transplantation (HSCT) remains unclear. Multiple novel
agents have recently been explored to improve the e�cacy and prognosis of patients with ALCL, such as
the anti-CD30 monoclonal antibody brentuximab vedotin, the ALK inhibitor crizotinib, and deacetylase
inhibitors, particularly for relapsed or refractory (R/R) patients [3–6].
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Clinical characteristics (i.e., International Prognostic Index, IPI) generally predict survival in patients with
ALCL [7]. In addition, ALK expression is an important prognostic marker; ALK-positive ALCL has
remarkably better prognosis than ALK-negative ALCL or other peripheral T-cell lymphomas [8,9]. Recently,
two recurrent chromosomal rearrangements involving DUSP22 and TP63 have been reported to predict
survival as well, with the former being favorable and the latter an unfavorable prognostic marker [10].
However, there remains no accepted clinical prognostic index for ALCL patients. Early identi�cation of
high-risk patients is essential for clinical decision making; therefore, new prognosis markers need to be
identi�ed.

Chronic in�ammation has been demonstrated to be associated with tumor development and progression
[11, 12]. Absolute lymphocyte counts (ALCs) in the peripheral blood re�ect the host immune status [13–
16]. Absolute monocyte counts (AMCs) act as an indicator for tumor-associated macrophages [17, 18].
Recent studies have found that the lymphocyte-to-monocyte ratio (LMR) can be used as an in�ammation-
related biomarker to assess immune function and the tumor microenvironment. A decreased LMR may
re�ect an innately dysfunctional host immune response, or a byproduct of tumor-related immune
suppression [19]. Moreover, the low LMR is associated with the poor OS and PFS of patients, which has
been con�rmed in Hodgkin's lymphoma and a variety of non-Hodgkin's lymphomas, including diffuse
large B-cell lymphoma (DLBCL), follicular lymphoma (FL), and NK/T-cell lymphoma [20–25]. However, the
predictive value of the LMR has not been fully characterized in patients with ALCL. 

Therefore, the purpose of this study is to evaluate the prognostic value of the peripheral blood LMR alone
or combined with ALK expression in patients with ALCL. 

Methods

Patients selection
This study is a retrospective analysis of a cohort of 103 newly diagnosed ALCL patients treated in the
A�liated Cancer Hospital and the A�liated People’s Hospital of Zhengzhou University between March
2012 and May 2019. The inclusion criteria were as follows: (1) a pathologically and
immunohistochemically con�rmed diagnosis of ALCL according to WHO 2016 classi�cation of Tumors
and Hematopoietic and Lymphoid Tissues [26] that was validated by more than two experienced
professors from the Department of Pathology and (2) su�cient data during treatment and follow-up.
Patients were excluded from this study if they had a history of anti-tumor treatment and clinical evidence
of acute infection or chronic acute in�ammatory disease.

Data collected included Eastern Cooperative Oncology Group (ECOG), performance status (PS), age,
gender, involved sites, B symptoms, serum LDH level, serum β2 MG, bone marrow involvement, complete
blood count (CBC), ALC, AMC, liver and renal function, serum potassium, sodium, chloride and calcium
levels, IPI score, Ann-Arbor stage, and ALK expression. This study was approved by the Medical Ethical
Committee of the A�liated Cancer Hospital and the A�liated People’s Hospital of Zhengzhou University.
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All data were obtained after informed consent from the recruited patients in accordance with the
Declaration of Helsinki.

Measurement of the absolute lymphocyte/monocyte count
and calculation of the LMR and LMR/LDH
CBC and serum LDH levels were measured and recorded at various time points (at diagnosis, before each
chemotherapy cycle, and during follow-up). The LMR was calculated as ALCs divided by AMCs. Similarly,
LMR/LDH was calculated as the LMR value divided by the serum LDH value. The LMR and LMR/LDH at
diagnosis (baseline LMR and LMR/LDH) were obtained within a week before the �rst course of
chemotherapy, the LMR during treatment was before each chemotherapy treatment, and the LMR during
follow-up was obtained every three months in the �rst year, every six months in the second year, and then
once yearly. The optimal cut-off values for both the LMR and LMR/LDH were determined using Cutoff
Finder via the ROC method (Euclidean distance). 

Regimens and responses
All patients received CHOP-E (etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin) or
CHOP-like regimens for 6-8 cycles of chemotherapy as �rst-line treatment. Subsequently, autologous
stem cell transplantation or chidamide was administered as consolidation, or salvage therapy. Among the
103 patients, 17 (16.5%) underwent autologous stem cell transplantation. A total of 17(16.5%) patients
were treated with chidamide, of which 6 (5.8%) received chidamide combined with chemotherapy as �rst-
line treatment, 8 (7.8%) as second-line treatment, and 3 (2.9%) received chidamide alone as maintenance
treatment. The chemotherapy regimens are shown in Table 1. The proportions of patients treated with
each regimen were balanced for the number of patients in the high and low LMR groups.

Overall survival (OS) was de�ned as the duration from disease diagnosis to �nal follow-up or death.
Progression-free survival (PFS) was de�ned as the duration from disease diagnosis to disease
progression or disease-related death. The responses were evaluated every two courses of chemotherapy,
according to standard response criteria for NHL [27], the responses were divided as complete remission
(CR), CRu (CR, unidenti�ed), partial remission (PR), stable disease (SD), and progressive disease (PD),
and (CR+CRu+PR) served as the overall response rate (ORR).

In the follow-up analysis, CBC, blood chemistry, and imaging data were obtained every three months in
the �rst year, every six months in the second year, and then once yearly. The follow-up deadline was July
2019. The survival time of patients who were lost to follow up was calculated to the last follow-up date.

Statistical analysis
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Categorical characteristics and ratios were compared using the Chi-square or Fisher's exact test. The
Kaplan-Meier method was used to calculate the probability of survival, and differences between groups
were compared with the log-rank test. A Cox proportional hazards regression model was applied to
perform univariate and multivariate analysis. A two-sided P < 0.05 was de�ned as signi�cant. All
statistical analyses were conducted using SPSS 21.0 and GraphPad Prism 7.0 software.

Results

Characteristics of patients
A total of 103 newly diagnosed ALCL patients with a median age of 31 years (range: 5-68 years) were
eligible to be evaluated. Ninety-three (90.3%) patients were ≤ 60 years, the gender ratio was 1.5:1 (male:
female), and ALK expression ratio was 68:35 (positive: negative). The median follow-up time was 33
months (range: 1-84 months). Twenty-eight patients (27.2%) experienced recurrence or disease
progression, and 14 patients (13.6%) died. The median for ALCs was 1.5 ×109/L (range: 0.54-4.20), and
the median for AMCs was 0.5 ×109/L (range: 0.04-1.29). The patient characteristics are shown in Table 1.

Optimal cut-off values for the LMR and LMR/LDH
The optimal cut-off value for the baseline LMR was 2.4, and the area under the curve (AUC) was 0.687
(95% CI: 0.532-0.843; P = 0.025; Fig. 1A). A total of 75 patients (72.8%) with LMR > 2.4 were de�ned as
the high baseline LMR group, and 28 patients (27.2%) with LMR ≤ 2.4 were de�ned as the low baseline
LMR group. The optimal cut-off value for LMR/LDH was 1.4, and the AUC was 0.738 (95% CI: 0.625-
0.851; P = 0.004; Fig. 1B). A total of 57 patients (55.3%) had an LMR/LDH > 1.4, and 46 patients (44.7%)
had an LMR/LDH ≤ 1.4.

The low baseline LMR Is signi�cantly associated with high
IPI score, B symptom, increased β2-MG, and Ann-Arbor
stage - .
Several clinical factors were associated with the low baseline LMR in ALCL patients (Table 1).
Speci�cally, low baseline LMR was common in high-risk patients with an IPI score 3-5 (56.5%), while it
was rare in patients with IPI score 0-2 (18.8%) (P < 0.001). Similarly, low baseline LMR was more frequent
in patients with B symptoms (35.8%) than in patients without B symptoms (18.0%) (P = 0.042). And low
baseline LMR was signi�cantly related to increased serum β2-MG (P = 0.036). Additionally, compared
with 12.9% of patients with Ann-Arbor stage - , 33.3% of advanced patients with Ann-Arbor stage -  had
an LMR ≤ 2.4 (P = 0.033).
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The baseline LMR can predict early response to treatment
and prognosis for ALCL patients
The CCR rate of the low baseline LMR group (57.1%) was remarkably lower than that for the high
baseline LMR group (80.0%, P = 0.019). When a good response (CR+PR) was obtained in the high LMR
group, the LMR was decreased signi�cantly (P = 0.030) but not for patients with a poor response (P =
0.086). No signi�cant difference was found in the low LMR group regardless of whether a response was
achieved or not (P values were 0.137 and 0.358).

The Low baseline LMR was signi�cantly related to poor OS (Fig. 2A, P = 0.006) and PFS (Fig. 2B, P =
0.013), and the 5-year OS and PFS were 51.3% and 32.6%, respectively, in the low LMR group, and 90.4%
and 70.5%, respectively, in the high LMR group. Meanwhile, low baseline LMR/LDH was signi�cantly
associated with shorter OS (Fig. 2C, P = 0.002) and PFS (Fig. 2D, P = 0.029) when compared with that of
the high baseline LMR group, and the 5-year OS and PFS were 57.4% and 52.3%, respectively, in the low
LMR/LDH group, and 92.8% and 74.9%, respectively, in the high LMR/LDH group.

The baseline LMR is highly consistent with ALK expression
in predicting prognosis of patients with ALCL
In this study, we found that the CCR rate in the ALK-negative group (57.1%) was signi�cantly lower than
that in the ALK-positive group (82.4%) (P = 0.006). The OS (Fig. 3A, P = 0.005) and PFS (Fig. 3B, P =
0.012) in the ALK-negative group were signi�cantly poorer than that in the ALK-positive group, and the 5-
year OS and PFS were 60.4% and 47.1%, respectively, in the ALK-negative group, and 92.8% and 76.2%,
respectively, in the ALK-positive group. Although the baseline LMR and ALK expression are highly
consistent in terms of predicting e�cacy and prognosis, there was no signi�cant correlation between the
two (R = 0.10).

To compare the prognostic power of the baseline LMR, ALK expression, and their combination for ALCL
patients, we divided the 103 cases into four subgroups: Group a: patients who were ALK positive and had
a baseline LMR > 2.4, Group b: patients who were ALK positive and had a baseline LMR ≤ 2.4, Group c:
patients who were ALK negative with a baseline LMR > 2.4, and Group d: patients who were ALK negative
with a baseline LMR ≤ 2.4. We found that a baseline LMR > 2.4 combined with ALK positive were
signi�cantly associated with better OS (Fig. 3C, P < 0.001) and PFS (Fig. 3D, P = 0.002) when compared
with the other three groups. In contrast, patients who were ALK negative with a baseline LMR ≤ 2.4 had
the worst prognosis compared to patients who were ALK positive and/or those with a baseline LMR >
2.4. 

The survival of patients with an increased LMR after
treatment is greater than that for patients with a decreased
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LMR after treatment.
To observe changes in LMR during treatment and their effect on prognosis, the LMR at various time
points during treatment and the follow-up was dynamically monitored, and the patients were divided into
two subgroups: Group 1, those with an increased LMR at the end of therapy (greater than or equal to the
baseline LMR), and Group 2, those with a decreased LMR after treatment (less than the baseline LMR). It
was found that patients in Group 1 had a longer OS (Fig. 4A, P = 0.014) and PFS (Fig. 4B, P = 0.018) than
those in Group 2, and the 5-year OS and PFS were 92.05% and 75.88%, respectively, in Group 1, and
69.48% and 57.68%, respectively, in Group 2. Additionally, we found that different chemotherapy regimens
had no effect on the LMR (Suppl Fig. 1); nevertheless, at 6-9 months of the follow-up, the LMR of patients
treated with chidamine was signi�cantly lower than that for patients not treated with chidamine until 12
months later (Fig. 5A, P = 0.046 at 6 months and 0.037 at 9 months, respectively). As expected, compared
with chemotherapy, chidamine combined with chemotherapy demonstrated a mild advantage in PFS and
OS for both newly diagnosed (Fig. 5B and Fig. 5C) and R/R patients (Fig. 5D and 5E), but there was no
statistically signi�cant difference (All P values > 0.05).

In addition, the LMR at recurrence was lower than that at last follow-up in the high and low LMR groups,
but there was no statistically signi�cant difference (Suppl Fig. 2, P = 0.082 and 0.317, respectively).

Survival analysis and prognosis factors
Univariate analysis is shown in Table 2. ECOG PS ≥ 2, Ann-Arbor stage ≥ , ALK negative, IPI Score ≥ 3,
ALC ≤ 1.5 ×109/L, AMC > 0.5 ×109/L, elevated serum LDH level, elevated serum β2-MG, extranodal site
involvement, LMR ≤ 2.4, and LMR/LDH ≤ 1.4 could be signi�cantly associated with shortened OS and
PFS. Clinical factors with statistical signi�cance for OS and PFS (P < 0.05) were included in the
multivariate analysis (Table 3). Multivariate analysis demonstrated that LMR was a poor prognostic
factor for OS (P = 0.02) and PFS (P = 0.013).

Discussion
IPI score and ALK expression are widely used to predict the prognosis of ALCL patients, but they have
their limitations [7, 8]. In this retrospective study, we found for the �rst time that the low baseline LMR can
be used as an indicator of poor prognosis and early e�cacy in patients with ALCL. More speci�cally, the
low baseline LMR had the potential to predict short OS and PFS, as well as poor early response to
treatment. Furthermore, the patients with a decreased LMR after treatment had poor prognosis, with the
exception of patients treated with the deacetylase inhibitor chidamide. The combination of baseline LMR
> 2.4 and ALK positive could strongly predict the good prognosis in patients with ALCL.

It is well known that ALK expression can predict early response to treatment and prognosis of ALCL
patients. The CCR rate and survival of ALK-positive patients were signi�cantly better than that for ALK-
negative patients in this study, which is in line with the literature [8]. Recently, the baseline LMR has also
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been con�rmed to have potential prognostic value for various malignant diseases [21–25]. Herein, we
investigated the prognostic signi�cance of baseline LMR independent or combined with ALK expression
in a cohort of 103 ALCL patients. It was found that patients with a low baseline LMR had a higher CCR
rate, and the 5-year OS and PFS of these patients were signi�cantly poorer than that of patients with high
baseline LMR, which is in accordance with a previous report [28]. In addition, we also found the low
baseline LMR was signi�cantly associated with several clinicopathologic factors, such as high IPI score,
advanced disease, increased serum β2-MG, and B symptoms, which were commonly used to predict the
poor prognosis of lymphoma patients [7]. More importantly, we observed that the baseline LMR was
highly consistent with ALK expression, and multivariate analysis demonstrated that the two factors had
the same weight in terms of its predictive value for ALCL patients. The combination of the above two
factors has a more powerful prognostic effect than either single factor, especially for ALCL patients with
better prognosis. These data suggest the baseline LMR can be used as an indicator for early response to
treatment and prognosis of ALCL patients. Based on ALK negative and low baseline LMR, we can stratify
patients at risk and give more intensive chemotherapy, targeted drugs, and even HSCT to high-risk
patients.

The LMR level re�ects a complex interaction between the tumor and the host immune response. We
found the survival of patients with a further elevated LMR after treatment was signi�cantly longer than
that for patients with a decreased LMR, suggesting that patients with an elevated LMR after treatment
have faster immune function reconstruction, are more likely to bene�t from chemotherapy. By contrast,
patients with a decreased LMR after treatment had poor prognosis, with the exception of patients treated
with the deacetylase inhibitor chidamide. In addition, serum LDH is a general marker for predicting overall
tumor load and cell turnover in patients with malignant neoplasms; thus, the LMR to LDH (LMR/LDH)
ratio was a better predictor than the LMR alone for patients with NHL [29]. Here, we found that LMR/LDH
highly coincided with the LMR alone in predicting the survival of patients with ALCL.

Chidamide has good e�cacy and acceptable safety in patients with T-cell lymphoma [6]. As expected,
compared with chemotherapy alone, chidamine combined with chemotherapy could improve the survival
of patients with ALCL in this study, but there was no signi�cant difference between the two treatments
due to the small number of patients receiving chidamine. More interestingly, we also observed that
chidamide could lead to a transient and signi�cant decrease in the LMR after 6-9 months of treatment,
which is contrary to the aforementioned point of view that the decrease in the LMR after treatment is
associated with poor prognosis, and this may be related to the reduction in Treg cells induced by HDACis
including chidamide [30, 31]. In addition, previous studies have shown HDACis could preferentially induce
the growth arrest and apoptosis of tumor cells and activate NK-mediated and CD8+ CTL-mediated
adaptive anti-tumor immunity through enhanced CD8+ T cell and macrophage in�ltration and decreased
Treg cells [32, 33], which may explain the above puzzling phenomena.

The LMR is an effective and simple indicator that can predict the prognosis and early e�cacy of patients
with ALCL, and can be readily obtained from a peripheral complete blood count. Therefore, it has been
suggested that baseline LMR and its changes after treatment can be monitored dynamically to risk-
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stratify patients and guide treatment. However, there are some limitations to this study e.g., this was a
two-center, retrospective study. Thus, it is necessary to conduct a multi-center and prospective study and
to expand the sample size to verify these results.

Conclusions
This study found that the LMR can be used as an indicator of prognosis and early e�cacy in patients
with ALCL. The patients with a low baseline LMR and a decreased LMR after treatment had poor
prognosis, and these patients may have a su�cient reason to change the current routine treatment. On
the contrary, a high baseline LMR and an elevated LMR after treatment were strongly associated with
good clinical outcomes, re�ecting innate, residual immune function and rapid immune reconstitution in
the host. Additionally, the combination of the high baseline LMR and ALK positive could strongly predict
the good prognosis in patients with ALCL.
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Tables
Table 1 Clinical Characteristics of 103 Patients By the LMR Level at Diagnosis
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Characteristic No. % Low LMR group

LMR ≤ 2.4

High LMR group

LMR > 2.4

P

Gender       0.155

male 62(60.2) 20(32.3) 42(67.7) --

female 41(39.8) 8(19.5) 33(80.5) --

Age y       0.545

> 60 10(9.7) 3(30.0) 7(70.0) --

≤ 60 93(90.3) 25(26.9) 68(73.1) --

B symptoms       0.042

absent 50(48.5) 9(18.0) 41(82.0) --

present 53(51.5) 19(35.8) 34(64.2) --

Ann-Arbor stage       0.033

 - 31(30.1) 4(12.9) 27(87.1) --

 - 72(69.9) 24(33.3) 48(66.7) --

ECOG PS       0.357

< 2 95(92.2) 24(25.3) 71(74.7) --

≥ 2 8(7.8) 4(50.0) 4(50.0) --

Serum LDH       0.085

≤ normal 72(69.9) 16(22.2) 56(77.8) --

> normal 31(30.1) 12(38.7) 19(61.4) --

Serum β2-MG       0.036

≤ normal 68(66.0) 14(20.6) 54(79.4) --

> normal 35(34.0) 14(40.0) 21(60.0) --

IPI score       <0.001

0-2 80(77.7) 15(18.8) 65(81.2) --

3-5 23(22.3) 13(56.5) 10(43.5) --

Extranodal sites involvement       0.363

Yes 55(53.4) 17(30.9) 38(69.1) --

No 48(46.6) 11(22.9) 37(77.1) --
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ALK expression       0.810

Positive 68(66.0) 19(27.9) 49(72.1) --

Negative 35(34.0) 9(25.7) 26(74.3) --

Treatment       0.756

CHOP-E 57(55.3) 17(29.8) 40(70.2) --

EPOCH 20(19.4) 6(30.0) 14(70.0) --

Hyper-CVAD 12(11.7) 2(16.7) 10(83.3) --

BMF-NHL 14(13.6) 3(21.4) 11(78.6) --

Chidamide       0.293

Yes 17(16.5) 6(35.3) 11(64.7) --

No 86(83.5) 22(25.6) 64(74.4) --

Stem cell transplantation       0.132

 

Table 2 Univariate Analysis of Risk Factors Associated With OS and PFS

Yes 17(16.5) 7(41.2) 10(58.8) --

No 86(83.5) 21(24.4) 65(75.6) --

Bone marrow involvement       0.703

Positive 4(3.9) 1(25.0) 3(75.0) --

Negative 99(96.1) 27(27.3) 72(72.7) --

Abbreviations:CHOP-E, etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin); EPOCH,
etoposide, prednisone, vincristine, cyclophosphamide, doxorubicin; Hyper-CVAD, cyclophosphamide,
vincristine, doxorubicin, dexamethasone,

Table 3 Multivariate Analysis of Risk Factors Associated With OS and PFS
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Variables OS PFS

  HR (95% CI) P value HR (95% CI) P value

Age 
(> 60 vs. ≤ 60)

0.57(0.09-3.42) 0.540 1.41(0.41-4.81) 0.586

Gender 
(male vs. female)

0.56(0.19-1.62) 0.320 1.23(0.58-2.61) 0.581

B symptoms 
(yes vs. no)

1.02(0.36-2.91) 0.975 0.61(0.29-1.29) 0.195

ECOG PS

(≥ 2 vs. < 2)

3.39(0.98-11.69) <0.001 1.31(0.51-3.32) 0.574

Ann Arbor stage 
( -  vs.  - )

3.26(1.07-9.94) 0.038 2.96(1.35-6.47) 0.006

ALK expression

(positive vs. negative)

4.50(1.51-13.44) 0.005 2.80(1.25-6.25) 0.012

IPI Score

(0-2 vs. 3-5)

5.10(1.87-13.86) <0.001 2.17(1.08-4.35) 0.030

Serum LDH 
(normal vs. elevated)

3.41(1.06-10.93) 0.016 1.96(1.07-3.57) 0.028

Serum β2-MG

(normal vs. elevated)

5.22(2.36-11.51) <0.001 2.31(1.05-5.08) 0.022

Extranodal sites involvement 
(yes vs. no)

3.13(1.38-7.09) 0.006 1.85(1.04-3.28) 0.037

Bone marrow involvement

(yes vs. no)

0.158(0.01-1.67) 0.119 0.26(0.02-3.76) 0.045

ALC

(≤ 1.5×109/L vs. > 1.5×109/L)

4.22(1.43-12.46) 0.009 2.34(1.09-5.34) 0.018

AMC

(≤ 0.5×109/L vs. > 0.5×109/L)

2.45(1.14-5.27) 0.021 1.64(0.77-3.48) 0.043

LMR 
(≤ 2.4 vs. > 2.4)

4.36(1.27-15.02) 0.006 2.17(1.12-4.10) 0.013

LMR/LDH

(≤1.4 vs. > 1.4)

4.81(1.65-14.04) 0.002 2.05(0.96-4.39) 0.029
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Figures

Figure 1

ROC curve analysis of the baseline LMR and LMR/LDH. A The optimal cut-off value for the baseline LMR
was 2.40 (AUC: 0.687, 95% CI: 0.532-0.843, P = 0.025). B The optimal cut-off value for baseline LMR/LDH
was 1.40 (AUC: 0.738, 95% CI: 0.625-0.851, P = 0.004).
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Figure 2

The baseline LMR and LMR/LDH could predict clinical outcome for patients with ALCL. A and B A low
baseline LMR was signi�cantly related to poorer OS and PFS (P values: 0.006 and 0.013, respectively); C
and D A low baseline LMR/LDH was signi�cantly associated with shorter OS and PFS (P values: 0.002
and 0.029, respectively).
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Figure 3

The baseline LMR was highly consistent with ALK expression in predicting prognosis of patients with
ALCL. A and B The baseline LMR > 2.4 was similar to ALK positive in OS and PFS of ALCL patients. C and
D ALCL patients with a high baseline LMR combined with ALK positive demonstrated better OS and PFS
than the other three groups (P values were < 0.001 and 0.002).
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Figure 4

The OS and PFS of patients with an increased LMR after treatment were better than that for patients with
a decreased LMR after treatment. A showed that the OS for patients with an increased LMR after
treatment was better than that for patients with a decreased LMR after treatment (P value: 0.014). B
showed that the PFS for patients with an increased LMR after treatment was better than that for patients
with a decreased LMR after treatment (P value: 0.018).
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Figure 5

Effects of chidamine treatment on the LMR and survival in patients with ALCL. A showed that the LMR in
patients treated with chidamine for 6-9 months was signi�cantly lower than that in patients without
chidamine treatment (P values were 0.046 and 0.037). Chidamine combined with chemotherapy
demonstrated a mild advantage in PFS and OS than chemotherapy alone in newly diagnosed patients (B
and C) and R/R ALCL (D and E).
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