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Editorial

Erythrocyte  sedimentation  rate  and  C-reactive

protein as useful  markers  in the  determination  of

the etiology  of fever  in patients with systemic

lupus erythematosus

Velocidad  de sedimentación  globular  y proteína  C reactiva  como
marcadores  útiles  en  la  determinación  de la  etiología  de la  fiebre  en
pacientes  con  lupus  eritematoso  sistémico

Systemic lupus erythematosus (SLE) is a  systemic chronic

autoimmune disease characterized by the  diversity of clini-

cal presentations that it can generate, based on organic and

tissue involvement, in which the renal, cutaneous and hema-

tological commitment stands out.1 These manifestations are

caused by alterations in the  immune response, both innate

and adaptive, in addition to  genetic predisposition factors and

environmental elements that together lead to  the triggering

of autoimmunity.2 In addition, it is a  pathology characterized

by the development of cycles of remission and relapses of

the activity, which can generate cumulative sequelae in the

patients that affect the associated morbidity and mortality.1

It has been calculated an incidence of SLE of 0.3–31.5 cases

per 100,000 people/year, and a  prevalence of 50–100 cases per

100,000 inhabitants.2

During the follow-up of the patients, it is of great impor-

tance to carry out active surveillance that allows the early

detection of comorbidities, which can be triggered as a  direct

consequence of the disease, or by the medications used to

control it.1 One of the main comorbidities are the infections,

which can be directly associated with changes in  the immune

response generated by the  disease and also with the use of

medications, especially immunosuppressants, being one of

the main causes of morbidity, mortality and death.2 For exam-

ple, in the EuroLupus cohort, it was  estimated that 30% of the

deaths during follow-up were caused by infections. Among the
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infections, around 80% are caused by bacteria, which mainly

affect the respiratory tract, the skin tissue and the genitouri-

nary tract.3

One of the clinical scenarios which is  most difficult to man-

age is  when the patients with SLE have fever. This is due to

the fact that fever can be triggered by a  relapse of the  dis-

ease or by an infection. Being able to  establish the etiology

with certainty is  a  diagnostic challenge, given that the man-

agement for each scenario will be different and diametrically

opposed. On some occasions it will  be possible to  differenti-

ate between both situations, if a specific focus or source of

infection can be identified, or when patients present clear

manifestations of lupus activity. However, there are scenar-

ios in which specific infectious foci are  not identified, or the

manifestations are ambiguous, which makes decision making

difficult.3,4

In search of tools that can help in  the differentiation

between infections and lupus inflammatory activity, different

biomarkers have been evaluated, among which the ery-

throcyte sedimentation rate (ESR), C-reactive protein (CRP),

procalcitonin, complement levels (C3, C4), cytokine levels (IFN-

�, IL-6, IL-10, IL-15, IL-18, BLyS/BAFF, TNF) and urinary markers

stand out. The majority of biomarkers are  focused on the

assessment of the disease activity.5 Two of these markers that

are most evaluated due to their ease of measurement and low

associated cost are ESR and CRP.
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ESR measures the rate at which the erythrocytes settle in

the plasma of a  sample of anticoagulated blood over a  specific

period of time. One of the limitations of this measure is that

its result can be  altered by different factors, which makes it

vulnerable to misinterpretations that do not reflect the real

scenario of the patient and make it  not very specific.6 With

respect to SLE, the  ESR levels tend to be elevated in  the  case

of active disease, which is  why it is  included in some vali-

dated activity scores. These increases are related to  changes

in serum proteins or also to changes in the erythrocytes.5

CRP is a pentraxin-type acute phase reactant that func-

tions as a pattern recognition protein, facilitating complement

binding and phagocytosis. It is produced and synthesized in

the liver in response to  stimulation by cytokines such as IL-

1,  IL-6, TNF-�, among others. Due to the above-mentioned,

CRP levels tend to increase in a  manner directly proportional

to the degree of inflammation present, which makes it a

sensitive marker.5 In the case of SLE, it has not been used

to measure the disease activity, but rather as a marker of

infectious processes. In general, only lupus activity involving

active serositis, arthritis, or myositis  is associated with ele-

vated CRP.5 Some hypotheses about the  low elevation of CRP

include the suppression generated by the high levels of IFN-�,

the sustained production of IL-6 that impacts the synthesis

of CRP by the hepatocytes and the development of anti-CRP

antibodies.7

Multiple studies focused on establishing greater relevance

to the measurement of CRP and ESR, either by the recorded lev-

els, or by means of instruments that combine both markers,

for the evaluation of the activity or the  presence of infections

in SLE have been published. Firooz et al. assessed the  rela-

tionship between high-sensitivity CRP levels and ESR levels,

with lupus activity and the presence of infections, and they

observed that ESR levels did not vary significantly between

patients with infections and disease activity, while the  levels

of CRP were lower in patients with activity, compared with

those who  presented infection, and this makes them a good

predictor of active infection in patients with SLE.8

Also, Beça et al. developed and validated an algorithm to

help calculate the  risk of presenting a  relapse vs. infection in

patients with SLE who  present fever. Among the variables used

as predictors of relapses that showed high performance, CRP

was identified.9

Littlejohn et al. carried out a retrospective study to  clar-

ify the usefulness of ESR and CRP, alone or in combination,

in order to distinguish between relapses and infections in

patients with SLE, and reported that in febrile patients with

high levels of ESR/CRP ratio there was  an  association with

lupus activity, while low levels were associated with infec-

tious etiology. The foregoing is a signal of a  high usefulness of

this relationship as  a composite marker.10 Meanwhile, Schäfer

et al. evaluated the usefulness of ESR in the context of lupus

activity, infection, or both at the same time, and found that

ESR levels alone failed to make the distinction between activity

and infection, while CRP levels did achieve good discrimina-

tion. However, the use of the ESR parameter (cutoff points

are defined based on age and sex) did achieve better discrim-

ination, mainly to  identify the presence of relapses due to

activity.11

Mehta et  al.,  for their part, evaluated the reliability of mul-

tiple widely available, low-cost and routine markers in the

differentiation between lupus activity and infection, in order

to  develop a  compound score with these markers in patients

with fever, and observed that CRP levels were significantly

higher in  patients with infection, mainly with levels higher

than 2 mg/dL. Only the  patients with activity who  presented

serositis and musculoskeletal involvement had elevated CRP.

In addition, the compound model that included the total

leukocyte count, together with CRP levels and age, achieved

good performance to differentiate between lupus activity and

infection.12

In the current edition of the Colombian Journal of Rheuma-

tology (Revista Colombiana de Reumatología), the group of

Gustavo León et  al., from the  Rheumatology Service of the

Hospital Nacional Edgardo Rebagliati Martins in  Lima (Perú), pub-

lished the results of the study of diagnostic accuracy in febrile

patients with SLE, in order to determine the usefulness of ESR

and CRP levels in the discrimination between infection and

lupus activity as  the  etiology of the fever. To do this, they

obtained retrospective data from patients with SLE who  had

been hospitalized due to fever, primarily to obtain informa-

tion on the  paraclinical and clinical findings that led to the

final diagnosis within the first 10 days of hospitalization. The

capture of the information in a  period between the years 2010

and 2019 was  performed. Being fever the  main variable mea-

sured, a categorization was made between patients with fever

due to infection and those without fever, for the evaluation

of diagnostic accuracy. In addition, the levels of ESR, CRP, ESR

parameter, and the ESR/CRP ratio were measured in order to

compare them between both groups. The ROC curves of per-

formance were calculated for the 4 parameters and the most

appropriate cut-off points, in addition to the values of sensi-

tivity and specificity, as  well as the predictive values of each

parameter.13

As  it was expected, high levels of CRP were present in

fever of infectious etiology, while high values of ESR/CRP ratio

were found in febrile patients with only lupus activity. These

researchers also  found that the most common cause of fever

due to activity was kidney involvement (52.2%), while the  most

common infection was  pneumonia (25%). Regarding the cut-

off points for each parameter, they found that CRP > 5.4 mg/dL

has a  sensitivity of 76.9% and a  specificity of 85.7% to identify a

patient with infection, while an ESR/CRP > 21.42 is  associated

with a sensitivity of 78.6% and a  specificity of 84.6% to identify

lupus activity.13

The study conducted by León et al. represents a  great con-

tribution, by establishing the usefulness of widely available

and low-cost markers in Latin American countries, such as  ESR

and CRP, in the discrimination of febrile etiology, which can be

a  great diagnostic challenge in clinical practice. In their study,

they were able to corroborate the behavioral patterns of the

markers that have been seen in other populations, in addition

to  providing cut-off points that achieve a  good discrimination

between infection and lupus activity. It is  expected that, with

this information available, it will be possible to improve the

care of patients with SLE in the  hospital setting, and thus help

to  improve the associated morbidity and mortality, based on

early detection of the etiology of the fever.



r  e v c o  l  o  m b  r  e  u m a t  o l . 2 0 2  4;3 0(4):283–285 285

r  e f  e  r e  n  c  e  s

1. Kaul A,  Gordon C, Crow M, Touma Z, Urowitz MB, van
Vollenhoven R, et al. Systemic lupus erythematosus. Nat Rev
Dis Primers. 2016;2:16039,
http://dx.doi.org/10.1038/nrdp.2016.39.

2.  Fanouriakis A, Tziolos N, Bertsias G, Boumpas DT. Update on
the diagnosis and management of systemic lupus
erythematosus. Ann Rheum Dis. 2021;80:14–25,
http://dx.doi.org/10.1136/annrheumdis-2020-218272.

3.  Singh BK, Singh S.  Systemic lupus erythematosus and
infections. Reumatismo. 2020;72:154–69,
http://dx.doi.org/10.4081/reumatismo.2020.1303.

4.  Jung JY, Suh CH. Infection in systemic lupus erythematosus,
similarities, and differences with lupus flare. Korean J  Intern
Med. 2017;32:429–38, http://dx.doi.org/10.3904/kjim.2016.234.

5.  Aringer M. Inflammatory markers in systemic lupus
erythematosus. J  Autoimmun. 2020;110:102374,
http://dx.doi.org/10.1016/j.jaut.2019.102374.

6.  Bray C, Bell LN,  Liang H, Haykal R, Kaiksow F,  Mazza JJ, et al.
Erythrocyte sedimentation rate and C-reactive protein
measurements and their relevance in clinical medicine. WMJ.
2016;115:317–21.

7. Dima A,  Opris D, Jurcut C, Baicus C. Is  there still a  place for
erythrocyte sedimentation rate and C-reactive protein in
systemic lupus erythematosus? Lupus. 2016;25:1173–9,
http://dx.doi.org/10.1177/0961203316651742.

8.  Firooz N, Albert DA, Wallace DJ,  Ishimori M, Berel D, Weisman
MH. High-sensitivity C-reactive protein and erythrocyte
sedimentation rate in systemic lupus erythematosus. Lupus.
2011;20:588–97, http://dx.doi.org/10.1177/0961203310393378.

9.  Beça S, Rodríguez-Pintó I,  Alba MA, Cervera R, Espinosa G.
Development and validation of a risk calculator to
differentiate flares from infections in systemic lupus
erythematosus patients with fever. Autoimmun Rev.
2015;14:586–93, http://dx.doi.org/10.1016/j.autrev.2015.02.005.

10.  Littlejohn E, Marder W,  Lewis E, Francis S, Jackish J,  McCune
WJ, et al. The ratio of erythrocyte sedimentation rate to
C-reactive protein is useful in distinguishing infection from

flare in systemic lupus erythematosus patients presenting
with fever. Lupus. 2018;27:1123–9,
http://dx.doi.org/10.1177/0961203318763732.

11.  Schäfer VS, Weiß K, Krause A, Schmidt WA. Does erythrocyte
sedimentation rate reflect and discriminate flare from
infection in systemic lupus erythematosus? Correlation with
clinical and laboratory parameters of disease activity. Clin
Rheumatol. 2018;37:1835–44,
http://dx.doi.org/10.1007/s10067-018-4093-3.

12. Mehta P, Singh K, Anand S,  Parikh A, Patnaik A, Chatterjee R,
et al. Differentiating flare and infection in febrile lupus
patients: derivation and validation of a calculator for resource
constrained settings. Lupus. 2022;31:1254–62,
http://dx.doi.org/10.1177/09612033221112066.

13.  León GR, Menacho-Alvarado A, Cieza-Calderón J,  Segura ER.
Estudio de precisión diagnóstica de  la velocidad de
sedimentación globular y  la proteína C reactiva en pacientes
con  lupus eritematoso sistémico y  fiebre admitidos en un
hospital de la Seguridad Social en Lima, Perú, 2010-2019. Rev
Colomb Reumatol. 2022,
http://dx.doi.org/10.1016/j.rcreu.2021.12.003.

Jorge Bruce Flórez-Suárez a,  Gerardo Quintana-López a,b,c,∗

a Reumavance Group, Faculty of Medicine, Universidad de Los

Andes, Bogotá, Colombia
b Reumavance Group, Rheumatology Section, Department of

Internal Medicine, Hospital Universitario Fundación Santa Fé de

Bogotá, Bogotá, Colombia
c Reumavance Group, Faculty of Medicine, Universidad Nacional de

Colombia, Bogotá, Colombia

∗ Corresponding author.

E-mail address: ge quintana@yahoo.com

(G. Quintana-López).

2444-4405/© 2023 Published by Elsevier España, S.L.U. on

behalf of Asociación  Colombiana de Reumatologı́a.

https://doi.org/10.1016/j.rcreue.2023.10.005

dx.doi.org/10.1038/nrdp.2016.39
dx.doi.org/10.1136/annrheumdis-2020-218272
dx.doi.org/10.4081/reumatismo.2020.1303
dx.doi.org/10.3904/kjim.2016.234
dx.doi.org/10.1016/j.jaut.2019.102374
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
http://refhub.elsevier.com/S2444-4405(23)00108-5/sbref0030
dx.doi.org/10.1177/0961203316651742
dx.doi.org/10.1177/0961203310393378
dx.doi.org/10.1016/j.autrev.2015.02.005
dx.doi.org/10.1177/0961203318763732
dx.doi.org/10.1007/s10067-018-4093-3
dx.doi.org/10.1177/09612033221112066
dx.doi.org/10.1016/j.rcreu.2021.12.003
mailto:ge_quintana@yahoo.com
https://doi.org/10.1016/j.rcreue.2023.10.005

