
THE IMPORTANCE OF PROGNOSTIC FACTORS IN ONCOLOGY INCLUDE SURVIVAL PREDICTION, THERAPEUTIC 

STRATEGIES SELECTION AND MANAGEMENT OF CAREGIVER’S EXPECTATIONS. PROGNOSTIC FACTORS REPORTED 

FOR ALIMENTARY LYMPHOMA (AL) IN CAT INCLUDE COMPLETE REMISSION (CR) TO TREATMENT, TRANSMURAL 

EXTENSION, FELV ANTIGENEMIA, WEIGHT LOSS, ELEVATED LDH, HYPOALBUMINEMIA, HYPOCOBALIMINEMIA, 

BICAVITARY INVOLVEMENT, DISEASE STAGE AND LYMPHOMA SUBTYPES ACCORDING TO THE WHO 

CLASSIFICATION(1,2). PERIPHERAL BLOOD CELL RATIOS HAVE BEEN DESCRIBED AS EARLY PROGNOSTIC MARKERS IN 

HUMAN MEDICINE, INCLUDING HUMAN HODGKIN AND NON-HODGKIN LYMPHOMA, SUCH AS DIFFUSE LARGE B-

CELL LYMPHOMA (DLBCL)(3,4). THERE ARE ONLY FEW STUDIES ON CANINE (5-7) AND FELINE (8) SPECIES.

THIS STUDY AIMS TO DETERMINE THE PROGNOSTIC VALUE OF NEUTROPHIL-LYMPHOCYTE RATIO (NLR) AND 

LYMPHOCYTE-MONOCYTE RATIO (LMR) ON THE 60 DAYS SURVIVAL TIME ON FELINE AL. 
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Material & Methods

- Thirty cats diagnosed with AL, between 2017 and 2023;

- Complete blood cell count (Procyte DX, IDEXX Laboratories, West-brook, ME, 

USA or BC-5300Vet, Mindray Bio-Medical Electronics, Shenzhen, China), blood 

smear examination, cytology and/or histopathologic diagnosis, complete staging 

and follow-up;

- NLR and LMR calculated based on absolute counts of peripheral blood samples 

obtained on the day of diagnosis;

- Blood ratios and its association with the 60 days survival time were studied with 

the Chi-square test. Receiver operating characteristic (ROC) curve analysis was used 

to determine the LMR cut-off value for predicting survival at 60 days. A minimum 

area under the curve (AUC) of 0.7 was required for consideration in the ROC 

model. A P < 0.05 was considered significant.
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PERIPHERAL BLOOD CELL RATIOS AS PROGNOSTIC
FACTORS IN FELINE ALIMENTARY LYMPHOMA
A PRELIMINARY STUDY

Results

Chi-square test showed that a low LMR is predictive of dead at 60 days (P=0,026). 

There was no association between the NLR ratio and the survival time (P=0,457).

On ROC curve analysis, a cut-off point of 3,7 for LMR was achieved using the 

Youden index (Sensitivity + Specificity - 1) and had a sensitivity and specificity for 

predicting 60-days survival of 88,9% and 75%, respectively. The AUC for LMR was 

0,806 (95% CI, 0,621-0,926) (P=0,001). 

If aimed to be used as a screening teste, a LMR cut-off value of <8,54, would 

provide the maximum sensitivity (100%) and specificity (33%) for predicting 60 days 

survival time.

Figure 1 – ROC curve for the LMR cut-off determination at the time 
of diagnosis for predicting survival at 60 days in cats  with AL. The 
AUC is 0.806 (95% confidence interval: 0,621-0,926; P = 0.001).

Discussion

The relationship between a low LMR and poor patient outcome in 

lymphoma is consistent with previous studies in canine, feline and 

human species. This association could have various explanations: 

tumor-associated macrophages (TAMs) in the tumor microenvironment 

promotes tumor progression, and peripheral monocyte levels are 

thought to correlate with TAMs. In contrast, peripheral lymphocytes 

are reduced in malignant tumors, most likely because lymphocytes 

enter the tumor area to suppress tumor cells, resulting in a decrease in 

the peripheral lymphocyte count(3-8).

Our optimal LMR cut-off value of 3,7 is slightly higher than the one 

reported by  Tagawa et al. in a study of 33 cats with high-grade 

lymphomas, with an optimal LMR cut-off value of 3.4 (sensitivity 100%; 

specificity 61%; AUC=0.809)8. Shimbo et al. reported a LMR cut-off 

value of 0,7 (sensitivity 73%; specificity 76%; AUC=0.794), in a study 

that included 43 dogs with high-grade lymphoma6. Finally, Davies et 

al. referred a cut-off of 1.43 (sensitivity 83%; specificity 63%; AUC 0.72) 

in 42 canine cases of multicentric centroblastic diffuse large B-cell 

lymphoma7. Our study was limited by its small population size and 

variable lymphoma subtypes within de AL group, but our results 

support the findings that a low LMR may serve as a prognostic factor 

in feline AL.

Conclusion

These preliminary results suggest that LMR, but not NLR, may be a 

non-invasive predictive marker of a shorter survival time in feline AL. 

Further studies on a larger cohort of cases, divided according to 

specific lymphoma classification and with homogeneous inclusion 

criteria related to treatment, are needed to validate its clinical use.


