
Med. J. Cairo Univ., Vol. 89, No. 5, September: 1991-1999, 2021  
www.medicaljournalofcairouniversity.net  

Emerging Value of Platelet-to-Hemoglobin Ratio and  

Monocyte-to-Hemoglobin Ratio in Assessment of Rheumatoid  

Arthritis Patients  

NADA M. GAMAL, M.D.*; EMAN R. BADAWY, M.D.** and TAMER A. GHEITA, M.D.***  

The Departments of Rheumatology and Rehabilitation*, Clinical Pathology**, Faculty of Medicine, Assiut University and  

Rheumatology & Clinical Immunology Department***, Faculty of Medicine, Cairo University, Cairo, Egypt  

Abstract  

Background:  Rheumatoid arthritis (RA) is chronic au-
toimmune disease associated with systemic inflammation that  

affects mainly synovial joints. Inflammation is the main reason  
of tissue destruction, physical disability and excess of mortality  

in RA. There is a need to find accurate inexpensive valuable  

inflammatory markers to be helpful in early diagnosis, prompt  

treatment and strict follow-up of RA patients.  

Aim of Study:  To assess platelet-to-hemoglobin ratio  
(PHR) and monocyte-to-hemoglobin ratio (MHR) in RA  

patients. In addition to evaluate their associations with clinical  

and laboratory markers of RA disease activity and severity.  

Patients and Methods: The study included 175 adult RA  
patients and 186 age and gender healthy individuals were  
enrolled as control group. Disease activity score (DAS28)  

and RA medical records-based index of severity (RARBIS)  
were assessed in RA patients. PHR and MHR were measured  
in patients and controls.  

Results:  They were 154 females and 21 males RA patients  
with a mean age of 45.43 ± 10.5 years and disease duration of  
9.3±0.47 years. PHR and MHR were significantly higher in  
patients (27.04±9.52, 0.03 ±0.02) than controls (21.58 ±5.6,  
0.02±0.01) respectively, (p<0.001). PHR and MHR had diag-
nostic ability to discriminate RA patients from controls with  
sensitivity of 75%, 73.94% respectively and specificity of  

53.23% in both. PHR had significant positive correlations  
with DAS28 (r=0.25, p=0.003), RARBIS (r=0.20, p=0.041),  
erythrocyte sedimentation rate (ESR) ( r=0.41, p<0.001), C-
reactive protein (CRP) ( r=0.4, p<0.001) and anti-cyclic cit-
rullinated peptide antibodies (anti-CCP abs) ( r=0.3, p=0.001).  
MHR was only correlated with CRP ( r=0.24, p=0.002). Mul-
tivariate linear regression for the increase in PHR among RA  

patients revealed that ESR ( β =0.100; p<0.001, CI=0.05-0.145)  
and CRP (β=0.091; p=0.004, CI=0.02-0.152) were significant  
predictors.  

Conclusion:  PHR and MHR were significantly increased  
in RA patients than controls. In addition, PHR and to lesser  

extent MHR were associated with RA disease activity and  

severity clinical as well as laboratory markers. This means  
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they may serve as novel, inexpensive and easily obtainable  

inflammatory RA markers helping in evaluation and monitoring  
of RA patients disease activity and severity.  
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Introduction  

RHEUMATOID  arthritis (RA) is one of the most  
common autoimmune diseases characterized by  
chronic progressive inflammation of different  
organs, especially the synovia which infiltrated  

with neutrophils, macrophages, T cells, B cells and  

dendritic cells causing progressive destruction of  
cartilage and bone. This leads to joint damage,  
shortening life expectancy and decreasing quality  

of life [1] . Inflammation is the basic mechanism  
and primary cause resulting in disability and in-
creased mortality in RA patients [2] . Therefore,  
assessment of inflammation in RA with reliable  
markers is necessary to better monitoring of the  

disease course, accurate management and therefore  

preferable long-term outcome.  

The most commonly used markers for this aim  
in clinical practice are erythrocyte sedimentation  

rate (ESR) and C-reactive protein (CRP) [3] . How-
ever, both of them have some limitations, such as  

reflection of short term inflammatory activity, low  

recognition ability with other superimposed inflam-
matory conditions [4] .  

Systemic inflammation is associated with  

changes in circulatingblood either in blood cells  

counts or in composition allowing use of these  
changes for assessment the inflammatory activity  

[5] . Hemogram parameters particularly those in-
cluding immune system elements are important in  

assessment of different diseases as they have a role  
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in the inflammation control and also undergoing  
changes secondary to inflammation [6] .  

Platelets as one of the main blood cell compo-
nents, having their main function in the mainte-
nance of hemostasis; also play an important role  
in inflammation and immune responses, which  

may be attributed to their function in the hemostasis  

process [7] . Inflammation is considered to be a  
main platelets stimulant. Increased platelet counts  

may be detected during the clinical active RA stage  

while they are reduced in the remission periods  
induced by different treatment regimens [8] . Pre-
liminary evidence on the platelets involvement in  

rheumatoid inflammation was provided by flow  
cytometric analyses that have detected a substantial  

number of platelet microparticles (MPs) in RA  

synovial fluid. These microparticles appear to have  
a major role in local release of cytokines such as  

interleukin 1 (IL-1), so joint inflammatory response  
development. In addition, MPs can interact with  
and activate fibroblast-like synoviocytes (FLS),  
which are important effector cells which mediate  

both immune activation and joint destruction [9] .  

Anemia is the most frequent extraarticular  

manifestation in RA, it can affect 60% of all RA  

patients at least once during their lifelong disease  

course [10] . Anemia not only contributes to fatigue  

and reduced quality of life in RA patients [11] , but  
longstanding anemia can have harmful cardiovas-
cular effects and contribute to increased mortality  

[12] . The relationship between RA inflammation  
and anemia was confirmed by significant associa-
tions between lower hemoglobin concentrations  
and higher disease activity score 28 (DAS 28) and  

by faster hemoglobin normalization after tumor  
necrosis factor a  (TNF- (x ) blockade [13] .  

Different types of anemia have been seen in  

RA patients, including iron deficiency anemia  
(IDA), anemia of chronic disease (ACD), the com-
bination of IDA and ACD (COMBI) anemia, meg-
aloblastic anemia and hemolytic anemia [14] . ACDis  
the most common type in RA [15] .  

Monocytes, one of the innate immune cells,  
have a main role in the inflammation initiation and  
bone erosion in RA [16] . Infiltration of monocytes  
along with T and B cells into the joint and produc-
tion of inflammatory mediators characterize the  

immunopathology of this disease. In addition,  

activation and migration of monocytes from pe-
ripheral blood into the joints are considered as  

early events in RA development [17]  and circulating  
monocytes were already found to be increased in  

early RA patients [18] . The monocytic percentage  
in the immune response is essential and interferes  

with both the innate and adaptive arms of immunity  
[19] . Frequencies of all subsets of blood monocytes  
were found to alter in RA patients compared with  

healthy individuals [20] .  

Owing to changes caused by the inflammation  
in platelets, hemoglobin and monocytes in addition  
to influence of each them in RA pathogenesis;  
supposed that platelet-to-hemoglobin ratio (PHR)  

and monocyte-to-hemoglobin ratio (MHR) may  
act as novel potential inexpensive and easily ob-
tainable inflammatory markers in assessing RA  
patients and their disease activity as well as severity.  
The aims of this study were to assess PHR and  

MHR in RA patients compared to healthy controls.  
In addition to evaluate their associations to clinical  

and laboratory markers of the disease activity and  

severity in RA patients.  

Patients and Methods  

Study design and population:  
A comparative cross-sectional study included  

175 adult RA patients diagnosed according to the  
2010 American College of Rheumatology (ACR)  

and European League Against Rheumatism (EU-
LAR) classification criteria [21] , they were recruited  
from patients attending the Rheumatology and  
Rehabilitation Department, Faculty of Medicine,  
Assiut University in the period between September  

2019 and March 2021. The control group included  

186 age and gender matched healthy individuals  

recruited from the hospital staff and blood donors.  

Patients with hematologic diseases, diabetes mel-
litus, renal diseases, liver diseases, chronic obstruc-
tive pulmonary disease, malignancies, infections  

and other autoimmune diseases were excluded.  

The study was approved by the ethics committee  

of the Faculty of Medicine, Assiut University,  
Egypt andwas conducted in accordance with the  
principles of the Declaration of Helsinki. An In-
formed consent was obtained from all participants  
prior to their sharing in the study.  

Data collection:  
All patients were subjected to detailed medical  

history and thorough clinical examination. The  
socio-demographic data, radiographic findings and  

therapeutic history of the study patients were  

recorded. Swollen joint count (SJC) and tender  
joint count (TJC) were estimated. The visual ana-
logue scale (VAS) was reported by the patients  

and physician according to the patient global as-
sessment (PGA) and physician global assessment  

(PhGA) of the disease activity respectively. RA  
activity was evaluated using disease activity score  
28 (DAS28) [22]  and categorized accordingly into  
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(remission <2.6; low 2.6 to ≤3.2; moderate >3.2  
to ≤ 5.1; and high >5.1). Disease severity was  
assessed by RA medical records-based index of  
severity (RARBIS) [23] .  

Laboratory investigations performed for RA  

patients included: Erythrocyte sedimentation rate  

(ESR), C-reactive protein (CRP), liver function  

tests [serum albumin, aspartate aminotransferase  

(AST), alanine aminotransferase (ALT)], kidney  

function tests [blood urea (BUN), serum creatinine],  

rheumatoid factor (RF) and anti-cyclic citrullinated  

peptide (anti-CCP) antibodies. Complete blood  

count with differential count was done for RA  

patients and controls as following: Two ml of  
venous blood were collected from each participant  

after complete aseptic conditions on EDTA tube  
then performed on automated blood cell counter  

(ADVIA 2021i, Seimens). PHR was calculated as  

the ratio of peripheral blood platelet count tohe-
moglobin level and MHR was calculated as the  

ratio of absolute count of peripheral blood mono-
cyte to hemoglobin level.  

The means SJC and TJC were 4.20 ±0.45 (0- 
24), 12.53 ±0.66 (0-28) respectively. The PGA  
mean was 47.54±24.68 (5-100) and PhGA mean  
was 45.23 ±24.11 (5-100). The mean of DAS28  
was 5.27± 1.74 (1.50-8.56). 14 patients were in  
remission; 15/46/100 had low/moderate/high dis-
ease activity respectively. The mean of RARBIS  
was 6.50±3.75 (0-14).  

In RA patients, the means of PHR (27.04 ±9.52)  
and MHR (0.03 ±0.02) were significantly higher  
than in healthy controls (21.58 ±5.60, 0.02±0.01)  
respectively; (p<0.001) in both (Fig. 1A,B). The  
diagnostic ability of PHR and MHR for differenti-
ation RA patients and controls is illustrated by  
ROC curve analysis (Fig. 2, Table 3).  

Table (1): Clinical manifestations and medications of rheu-
matoid arthritis patients.  

Parameter RA patients  
Number (%) (n=175)  

Statistical analysis:  
Data analysis was undertaken using SPSS ver-

sion 20. Data were presented as frequencies and  

percentages or mean and standard deviation. After  

testing data normality, non-parametric tests were  

performed. Mann Whitney U test was used for  

comparison. Spearman's correlation was considered.  

Receiver operating characteristic (ROC) curve  

analysis was done to identify diagnostic ability of  

PHR and MHR to predict disease among patients  
and controls. Multivariate linear regression analysis  

was used to identify factors predicting increase in  
PHR among RA patients. The p-value <0.05 was  
considered significant.  

Results  

The study was carried out on 175 RA patients;  
154 females (88%) and 21 males (12%) with a  

mean age 45.43 ± 10.5 (20-65) years and the mean  

of disease duration was 9.3 ±0.47 (0.5-30) years.  
The 186 controls were age (43.28 ± 11.62; 18-60  
years) and gender (154 females and 32 males)  
matched (p=0.163, p=0.069). The mean of body  
mass index (BMI) in RA patients was 30.72 ±7.97/  
29.40 (15.00-61.20). 8 (4.6%) of RA patients were  
current smokers, 87 (49.7%) were passive smokers,  
6 (3.4%) were previous smokers while 74 (42.3%)  
of them were non-smoker.  

Morning stiffness  
Fatigue  
Weight loss  

Arthralgia  
Arthritis  
Deformity  
Limitation of movements  
Myalgia  
Trigger finger  
Subcutaneous nodules  

Dryness  
Blurring of vision  
Burning eyes  
Redness  

Dyspnea  
Cough  

Dysuria  
Loin pain  

Diarrhea  
Abdominal colic  

Sleep disturbance  
Muscle weakness  

Methotrexate  
Antimalarial drugs  
Leflunomide  
Salazopyrine  
Cyclophosphamide  
Azathioprine  
Anti TNF-α  drugs  
Steroids  
NSAIDs  

135 (77.1)  
135 (77.1)  
82 (46.9)  

166 (94.9)  
127 (72.6)  
64 (36.6)  
57 (32.6)  
108 (61.7)  
47 (26.9)  
44 (25.1)  

71 (40.6)  
57 (32.6)  
10 (5.7)  
4 (2.3)  

47 (26.9)  
9 (5.1)  

55 (31.4)  
14 (8.0)  

7 (4.0)  
10 (5.7)  

109 (62.3)  
11 (6.3)  

116 (66.28)  
168 (96)  
135 (77.14)  
39 (22.28)  
2 (1.14)  
2 (1.14)  
9 (5.1)  
113 (64.6)  
128 (73.14)  

General  

Musculoskeletal  

Eye  

Cardio-pulmonary  

Renal  

GIT  

CNS  

Medications  

The clinical manifestations and medications of  

the patients are presented in Table (1), laboratory  

investigations of patients and controls showed in  
Table (2).  

RA : Rheumatoid arthritis.  
GIT : Gastrointestinal.  
CNS: Central nervous system.  
Anti-TNF-α drugs: Anti-tumor necrosis factor-α drugs.  
NSAIDs: Non-steroidal anti-inflammatory drugs.  



(A)  *  

*  
p-value <0.001  

  

   

 

  

(B)  
*  

p-value <0.001  

*  

80  

60  

40  

Pl
at

el
et

 h
em

og
lo

bi
n 

ra
tio

 

20  

0.40  

0.30  

0.20  

0.10  

M
on

oc
yt

e 
he

m
og

lo
bi

n 
ra

tio
 

0.00  

1994 Emerging Value of Platelet-to-Hg Ratio & Monocyte-to-Hg Ratio in RA  

Table (2): Laboratory investigations of rheumatoid arthritis patients and controls.  

Variables  
Mean ±  SD (range)  

RA  
(n=175)  

Controls  
(n=186)  

p - 
value  

WBCs (103 /ul)  6.48±2.66 (2.10-26.77)  6.84±2.30 (3.70-15.05)  0.080  
Neutrophils (10 3/ul)  3.50±2.38 (0.60-25.08)  3.81 ± 1.87 (1.32-13.04)  0.012  
Lymphocytes (10 3/ul)  2.19±0.77 (0.03-5.85)  2.45±0.91 (1.07-5.38)  0.022  
Monocytes (10 3/ul)  0.44±0.02 (0.01-3.340)  0.33±0.01 (0.10-0.92)  <0.001  
Eosinophils (103/ul)  0.20±0.01 (0.00-2.57)  0.20±0.01 (0.05-0.50)  0.106  
Basophils (10 3 /ul)  0.05±0.01 (0.00-0.57)  0.03±0.01 (0.00-0.18)  0.229  
Hemoglobin (g/dl)  12.03± 1.61 (7.4-16.6)  13.05± 1.481 (9.8-16.9)  <0.001  
Platelets (10 3 /ul)  316.5±90.40 (160-749)  277.39±60.12 (183-426) <0.001  
ESR (mm/1sthr)  45.32±2.40 (3.0-150.0)  – 
CRP (mg/l) (+ve in 144)  15.14± 1.74 (0.23-153.9)  – 
AST (U/L)  22.75± 1.25 (2.00-197.00)  – 
ALT (U/L)  23.84±2.28 (6.00-366.00)  – 
Serum albumin (g/L)  41.11 ±4.09 (28.00-50.0)  – 
Blood urea (mmol/L)  5.65±0.53 (1.80-65.00)  – 
Serum creatinine (umol/l)  56.06± 15.71 (30.0-115.0)  – 
RF (IU/ml) (+ve in 115)  129.16± 13.89 (3.31-872.0)  – 
Anti CCP (U/ml) (+ve in 104)  75.75±6.61 (0.5-200.0)  – 

*Mann Whitney U test, Bold values are significant at p<0.05.  
WBCs  : White blood cells. 
ESR 
 

: Erythrocyte sedimentation rate. 
CRP 
 

: C-reactive protein.  

AST 
 

: Aspartate aminotransferase. 
ALT 

 
: Alanine aminotransferase. 

RF 
 

: Rheumatoid factor.  
Anti CCP abs: Anti-cyclic citrullinated peptide antibodies.  

RA patients Controls RA patients Controls  

Fig. (1): Box plots for platelet-to-hemoglobin ratio (A) and monocyte-to-hemoglobin ratio (B) in rheumatoid arthritis  

patients and controls.  
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Fig. (2): Receiver operating characteristic (ROC)  
curve for prediction rheumatoid arthritis  

by platelet-to-hemoglobin ratio and  
monocyte-to-hemoglobin ratio.  
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Table (3): Diagnostic ability of platelet-to-hemoglobin ratio (PHR) and monocyte-to-hemoglobin ratio (MHR) for differentiation  

between rheumatoid arthritis patients and controls.  

Ratio  Optimal cut  
off point  Sensitivity  Specificity  PPV  NPV  AUC  95% CI  p-value  

PHR >21.16 75.0 53.23 59.2 70.2 0.693 0.638-0.748 <0.001  
MHR >0.025 73.94 53.23 58.4 69.7 0.697 0.642-0.748 <0.001  

PHR 
 

: Platelet to hemoglobin ratio. NPV 
 

: Negative predictive value. 
MHR 

 
: Monocyte to hemoglobin ratio. AUC 

 

: Area under the curve. 
PPV 

 

: Positive predictive value. CI 
 

: Confidence interval.  

PHR had significant positive correlations with  
DAS28 (r=0.25, p=0.003), RARBIS (r=0.20,  
p=0.041), ESR (r=0.41, p<0.001), CRP (r=0.40,  
p<0.001) and anti-CCP antibodies ( r=0.30,  
p=0.001). MHR correlated significantly only with  

CRP (r=0.24, p=0.002). The increase of disease  
activity was associated with an increase in PHR  
but not in MHR (Table 4). Both PHR and MHR  
were significantly higher in RA patients with pos-
itive RF (27.58 ±8.42, 0.039±0.003) than those  
with negative RF (25.98 ± 11.37, 0.034±0.002)  
respectively (p=0.043, 0.044). In the same context,  
RA patients with positive anti-CCP antibodies had  

significant increase in both PHR and MHR  
(28.12±8.28, 0.039±0.003) compared to patients  
with negative anti-CCP antibodies (25.52 ± 10.91,  
0.034±0.002) respectively (p=0.002, 0.029).  

Table (4): Association between platelet to hemoglobin ratio  

(PHR) and monocyte to hemoglobin ratio (MHR)  
with disease activity level in rheumatoid arthritis  

patients.  

Activity level  
PHR in  

RA patients  
Mean±SD  

MHR in  
RA patients  
Mean±SD  

DAS28:  
Remission (n=14)  23.86±5.59  0.03±0.004  
Low (n=15)  24.04±9.21  0.03±0.004  
Moderate (n=46)  26.75±7.15  0.03±0.003  
High (n=100)  28.97± 10.04  0.03±0.003  

p-value  0.002  0.619  

*Kruskal Wallis Test, Bold values are significant at p<0.05. 
RA : Rheumatoid arthritis. 
PHR 
 

: Platelet to hemoglobin ratio. 
MHR 

 
: Monocyte to hemoglobin ratio. 

DAS28 
 

: Disease activity score 28.  

PHR had significant negative correlation with  
the age of RA patients (r=–0.20, p=0.027). MHR  
had positive significant correlation with disease  

duration (r=0.20, p=0.20). No significant differ-
ences in PHR or MHR were detected between  
males and females RA patients (p=0.610, 0.304  
respectively).  

Neither PHR nor MHR had significant correla-
tion with BMI of RA patients. No significant dif- 

ferences were found in PHR or MHR within smoker  
versus non-smokers (p=0.196, p=0.152) RA pa-
tients.  

Multivariate linear regression for the increase  

in PHR among RA patients revealed that ESR  
(β =0.100; p<0.001, CI=0.05-0.145) and CRP  
(β =0.091; p=0.004, CI=0.02-0.152) were significant  
predictors.  

Discussion  

Rheumatoid arthritis (RA) is a chronic autoim-
mune disease, characterized by symmetric progres-
sive polyarthritis leading to the irreversible destruc-
tion and deformities of joints. Inflammation is the  
key component of RA pathology [24,25] . The in-
flammatory process in RA involves inflammatory  
cells and molecules that cause changes in the  

number, shape and size of peripheral blood cells.  

Inflammatory cytokines such as IL-1, IL-6, and  

TNF-α  in RA modulates erythropoiesis [26] .  

Rheumatoid arthritis assessment at the baseline  

and in the treatment follow-up is usually performed  
by DAS28 system, which is calculated by the  
number of tender joints, number of swollen joints,  
patient assessment in VAS and ESR or CRP con-
centration. These measures may not have sufficient  

reliable results in some clinical cases [27,28] .  

Therefore, search for novel definitive easily  

applicable markers of RA inflammation is necessary  

to better clinical disease evaluation and monitoring  

its progression which will be helpful in strict  

management, efficient follow-up and subsequently  
improved outcome.  

During the development and progression of the  
diseases, hematological changes are often occurred  
prior to morphological changes to reflect the clinical  

status. Hematological change is a kind of feedback  

to the systemic inflammation [29] .  

Platelets may play a great role in inflammation  

and immune-modulation postulated by the presence  
of crosstalk between markers of coagulation and  

the inflammatory system. Upon activation, platelets  
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release pro-inflammatory platelets micro-particles,  

which interact with leucocytes resulting in joint  

and systemic inflammation in RA [30] .  

In this study, the mean of platelet count was  
significantly higher in RA patients compared to  
healthy controls. This was compatible with findings  
ofother studies [31,32] . The study of Khodashahi  
and colleagues [33]  detected that platelet count was  
higher in the patients with active RA compared  

with those patients in remission, newly diagnosed  
RA patients and healthy controls.  

Anemia is a very common manifestation of  
rheumatoid inflammation that could increase RA  

activity and decrease patient's quality of life [34] .  
In RA, anemia may be caused by a shortened red  

blood cell lifespan, pathologic iron homeostasis  

induced by hepcidin and blunted response to eryth-
ropoietin. Cytokines also have a direct toxic effect  

on erythropoietin [13] .  

In this work, the mean of hemoglobin level in  
RA patients was significantly lower than in healthy  
controls. In agreement to this finding, hemoglobin  
levels were significantly decreased in patients with  

active disease and patients with inactive disease  

(p-value <0.001) for each when compared to  

healthy controls [35] . In the same context, anemia  
was detected in high percent of RA patients; 84%  
in the study of Kumari and colleagues [36] , 71 %  
in Wolfe and Michaud study [10] . In contrast, no  
difference in hemoglobin was found between newly  

diagnosed RA, patients with active RA, patients  

in remission and controls in Khodashahi and co-
workers study [33] .  

Infiltration of monocytes along with T and B  
cells into the joint and production of inflammatory  
mediators characterize the immunopathology of  

RA. The influence of the monocytic lineage in  
shaping the immune response is substantial and  

interferes with both the innate and adaptive arm  
of immunity. Thus, it is not surprising that control-
ling inflammation in disease-modifying antirheu-
matic drug (DMARD) non-responders may be  

achieved when targeting monocyte-derived cy-
tokines, TNFa , IL-1, IL-6 or monocyte T cell  
interaction [37] . In this study, the mean of monocyte  
count was significantly increased in RA patients  
compared to healthy controls. This was consistent  

with study of Klimek and his colleagues [38] .  

Recently, there has been increasing interest to  

use hematologic biomarkers as sensitive measures  
of systemic inflammation. Increased neutrophil-
to-lymphocyte ratio (NLR) and platelet-to-
lymphocyte ratio (PLR) have been reported to be  

associated with cancer [39] , diabetes [40]  and pso-
riasis [41] .  

Recent studies have reported that NLR and  

PLR were significantly higher in patients with RA  
than in healthy controls [24,25,42,43] . Moreover,  
they were positively correlated with the disease  

activity and inflammatory parameters, as well as  

predicted treatment responses in patients with RA  

[24,25,44] . An association was also found between-
lymphocyte-to-monocyte ratio (LMR) and disease  

activity in RA patients [45] . Egyptian studies threw  
light on the role of NLR in RA [28]  and juvenile  
idiopathic arthritis [46] . In recent studies, NLR and  
PLR have been considered as promising markers  

in the assessment of disease activity on Egyptian  
RA patients [35,47] .  

Presence of increased platelet and monocyte  

counts with decreased hemoglobin level in RA  

patients had proposed to use PHR and MHR as  
novel readily available objective markers for the  

assessment of RA disease activity and severity in  
this study. To best of our knowledge, only one  
studyevaluated PHR and MHR in RA patients [48] .  

This study showed that both PHR and MHR  
were significantly higher in RA patients compared  

to healthy controls. Moreover, results of this work  
showed that PHR and MHR had diagnostic ability  
to discriminate RA from healthy individuals. This  

was compatible with Liu and his colleagues study;  
the only available study mentioned these ratios as  
inflammatory markers in RA [48] . ROC in that  
study showed that AUC of PHR was (0.884, 95%  
CI 0.838-0.930) and of MHR was (0.817, 95% CI  

0.760-0.874).  

As it is known, ESR and CRP C-reactive were  

commonly used to indicate inflammation in RA.  

But these indicators have their limitations, ESR  

react slowly for inflammatory condition and CRP  
is lack of specificity to RA [49] . This study showed  
that PHR positively correlated with ESR, CRP and  
DAS28. Moreover, the factors predicting increase  

PHR level among RA patients were ESR and CRP.  
All these findings indicated that PHR was influ-
enced from RA disease activity, it may suggested  

PHR can serve as a factor which detect active RA  

patients helping them to be treated promptly. In  

this work, MHR only had positive correlation with  
CRP; that made its role as a marker of RA inflam-
mation is questionable and require more studies  
to prove it.  

In this work, the increase of RA disease activity  

was associated with an increase in PHR. In addition  
to significant positive correlations of PHR with  
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anti-CCP antibodies and RARBIS. Both PHR and  

MHR were significantly higher in RA patients with  

positive RF and anti-CCP antibodies compared to  
those had negative results. These findings indicated  

the presence of associations between PHR and to  

lesser extent MHR in RA patients and poor prog-
nostic factors (higher disease activity, positive RF  
and anti-CCP antibodies) according to the EULAR  

recommendations [27] .  

Hemoglobin and platelet counts are well-
established predictors of coronary artery disease  

outcomes, yet PHR was the strongest. The increased  

PHR was found to be an independent predictor for  

adverse outcomes in patients who underwent per-
cutaneous coronary intervention [50] . This finding  
made suppose a relation between PHR and classic  

cardiovascular risk factors within RA patients as  
smoking and obesity. In this study, no significant  
associations were found between PHR and BMI  

of the patients. Also non-significant difference of  
PHR was detected in smokers and non-smokers  

within the study patients.  

Conclusion:  
In conclusion, PHR and MHR were significantly  

increased in RA patients than controls which means  

they may serve as biomarkers for RA diagnosis.  

In addition, PHR and to lesser extent MHR were  
associated with clinical and laboratory markers of  
RA disease activity as well as severity. This is very  

important in clinical practice; hematological mark-
ers as PHR and MHR are quite cheap and widely  

available and may be assessed in every patient.  

They may act as novel, inexpensive and easily  

obtainable inflammatory RA markers helping in  

evaluation and monitoring of RA patients disease  

activity and severity. A larger longitudinal study  

is recommended to confirm the present results and  

further demonstrate the relation to the disease  

outcome.  
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