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Capillary refill time in febrile neutropenia
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INTRODUCTION

SUMMARY

Introduction: Febrile neutropenia is a major cause of morbidity and mortality
in patients presenting this condition following chemotherapy against several
malignancies.

Objective: To evaluate if capillary refill time (CRT) allows the prediction of poor
clinical outcome with or without antibiotic dose escalation.

Method: Capillary refill time was assessed in 50 patients with febrile neutro-
penia at its nadir after chemotherapy admitted to the emergency department
at Hospital Universitario de Brasilia. All patients included had a minimum
average arterial blood pressure of 75 mmHg, O,/FiO, saturation rate > 300,
and 15 points in the Glasgow coma scale. Inclusion depended on at least three
of the systemic inflammatory response syndrome (SIRS) criteria, suspected
infection, and neutropenia after chemotherapy. Capillary refill time was cal-
culated by pressing the index finger for 15 seconds, and then timing the re-
turn to the initial color. We studied whether there is a relationship between
CRT and antibiotic escalation. The gold standard used to gravity was the lev-
el of lactate.

Results: 31 patients had CRT 2 3 seconds, which it is associated with increased
serum concentration of lactate (> 2 mmol/L; p<0.05). 32 patients underwent an-
tibiotic escalation, which it is associated with CRT > 3 seconds (p<0.01).
Conclusion: CRT higher than three seconds was effective to predict antibiotic
escalation.
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measure was introduced as severity score in trauma.*3

Febrile neutropenia is a common and potentially fatal
complication in patients undergoing chemotherapy for
various cancers and is considered a medical emergen-
cy.! It is defined by the presence of neutropenia associ-
ated with fever or hypothermia. Neutropenia, in a com-
plete blood count, is a neutrophil count of less than 500/
mm? or between 500 and 1000/mm? if there is a down-
ward trend. Fever is a state in which oral temperature is
equal to or greater than 38.3°, or axillary temperature
is equal to or greater than 37.8°, or even persistence of’
temperature between 38 and 38.3° for over an hour. Hy-
pothermia is defined as axillary temperature lower than
35.5¢02

Capillary refill time has been used for decades in
medicine to assess peripheral perfusion.’ In 1980, this

Its reliability is much questioned. However, a compara-
tive study between transcutaneous partial pressure of
O, and capillary refill time demonstrated its effective-
ness to assess peripheral perfusion.®

Since the advent of chemotherapy, at the end of the
1950s, the prognosis of patients with cancer has improved,
but the appearance of chemotherapy-induced neutrope-
nia and its relation to the risk of infection became clear.!
Neutropenia is the most common complications of che-
motherapy; 25 to 50% of patients in the post-chemother-
apy period develop febrile neutropenia, reaching 80% in
hematological tumors.

The complications of febrile neutropenia are severe
sepsis and progression to multiple organ failure with a
high mortality rate.
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Often, the only symptom is fever, which is a major
challenge.

Treatment should be initiated as early as possible. If
the blood count takes longer than 30 minutes, the rec-
ommendation is to start broad-spectrum antibiotics im-
mediately.

Central venous oxygen saturation was compared to
different capillary refill times, leading to the observation
that central venous oxygen saturation equal to or great-
er than 70% is associated with a CRT < 2 seconds, show-
ing the reliability of the latter.

The main question has always been validation and
its applicability validated in adults. In 2009, the CRT was
validated compared to blood lactate levels.®

CRT and skin temperature, together, are good pre-
dictors of peripheral perfusion. Their importance is clear
in the patient’s admission to the emergency department.
The temperature gradient can better reflect the patient
status compared to the skin temperature alone.”®

In a setting of constant temperature, the central-to-
peripheral gradient rises and the peripheral-to-ambient
gradient declines when there is vasoconstriction. Ambi-
ent-to-skin temperature gradient can reveal changes in
blood flow in the skin. Increased blood flow leads to heat
being transferred from within the body toward the skin.
Decreased blood flow also decreases heat conduction from
core tissues to the periphery. During vasoconstriction
skin temperature falls, heat transfer within the body drops,
and the gradient increases. A gradient of 3-7° from core
tissues to the periphery indicates a stable hemodynamic
status. Ambient temperature <20 © undermines the use
of this gradient. Temperature changes in the environment
affect the temperature as a whole, having little influence
on the gradient. Experimental studies have suggested a
gradient limit of 4° for severe vasoconstriction.’

OBJECTIVE

To assess whether the capillary refill time can predict poor
clinical outcome in patients with febrile neutropenia af-
ter chemotherapy. The clinical outcome was antibiotic
escalation.

MetHop

Capillary refill was timed in patients with post-chemo-
therapy febrile neutropenia admitted to the emergency
department of Hospital Universitario de Brasilia. We as-
sessed if a longer capillary refill time (CRT) can predict
severity in these patients through monitoring of their
medical progress.

This is a prospective observational study. The total
of patients was 50. There was no intervention. Inclusion
criteria were patients complaining of fever and/or chills,
or hypothermia after chemotherapy and systolic blood
pressure greater than 90 mmHg. In such cases, the inves-
tigator was called to check the other inclusion criteria,
namely: age greater than 18 years, nadir after chemother-
apy, neutrophils less than 500/mm?3 or between 500 and
1000 but with a downward trend. Also, mean arterial pres-
sure (MAP) > or equal to 75 mmHg, axillary temperature
(Tax) > 38.3° or Tax < 36 °, heart rate > 90 bpm, respira-
tory rate > 20 bpm; thus, with systemic inflammatory re-
sponse syndrome and suspected infection based on change
in cough or new cough, or recent abdominal pain with
or without diarrhea. Not being treated with metformin,
not having a history of peripheral arterial disease, not be-
ing treated with leukocyte-activating factor, agreeing to
take part in the study, not being treated with angioten-
sin-converting enzyme inhibitors, hemoglobin > or equal
to 8 g/dL, Glasgow coma scale equal to 15, O,/FiO, sat-
uration rate > 300, and not using oxygen at home.

CRT was measured by pressing the distal phalanx of
the right index finger of the patient for 15 seconds, with
measurement of time using a stopwatch. CRT was con-
sidered prolonged when the time was equal to or greater
than three seconds.

CRT was always measured in the same room and by
the same person. Concomitantly, the temperature gradi-
ent between ear cavity and the ipsilateral hallux was mea-
sured, with 7° C being considered as peripheral vasocon-
striction, i.e., redistribution of blood flow at an early stage.

The temperature was measured using infrared digi-
tal thermometer inserted into the external auditory me-
atus, followed by evaluation of the temperature gradient
and CRT.

This study was approved by the Research Ethics Com-
mittee.

ResuLts

In order to analyze the association of a CRT equal to or
greater than three seconds with the temperature gradi-
ent between ear cavity and the ipsilateral hallux, Fisher’s
exact test was performed (Table 1). Of the 34 patients
with CRT equal to or greater than three seconds, 31 had
gradients equal to or greater than 7 degrees, while among
those with CRT below 3 (16) only one presented a tem-
perature gradient within this range (p<0.01). Measuring
the temperature gradient together with CRT aimed to re-
duce the subjectivity of CRT research.
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TABLE 1 Temperature gradient vs. CRT.

Ear-hallux temperature gradient CRT Total
>3 <3

>7 31 1 32

<7 3 15 18

Total 34 16 50

Temperature gradient in °C between ear canal and ipsilateral hallux regarding; CRT: capillary
refill time.

Lactate

In this variable, the amount of lactate in patients was ob-
served. Capillary refill times equal to or greater than three
seconds corresponded to lactate levels higher than 2.0
mmol/L.

To analyze if the CRT (whenever equal to or greater
than 3 seconds) and lactate (greater than 2) variables are
independent from each other, Fisher’s exact test was per-
formed (Table 2).

TABLE 2 Lactate levels and CRT.

Lactate CRT Total
>3 <3

>2 31 1 31

<2 3 16 19

Total 34 16 50

Lactate in mmol/L; CRT: capillary refill time.

CRT and lactate levels

The obtained p-value was p<0.05; therefore, CRT greater
than three is associated with increased serum concentra-
tion of lactate.

CRT and antibiotic escalation

The CRT analysis showed that patients with CRT great-
er than three seconds had a greater need for antibiotic es-
calation (p<0.01) (Table 3).

TABLE 3 Antibiotic escalation and CRT.

Antibiotic escalation CRT >3 Total
Yes No

Yes 32 1 33

No 2 15 17

Total 34 16 50

Antibiotic dose escalation; CRT: capillary refill time, in seconds.

Discussion
The levels of lactate corresponded to the capillary refill
time. Lactate is a predictor of severity that does not de-

pend on the etiology of a clinical status, the cause of shock,
or on inadequate tissue perfusion. CRT is, therefore, a
predictor of severity. Lactate is considered the gold stan-
dard in this study. CRT, which was a predictor of severi-
ty in this group neutropenic febrile patients, is a practi-
cal and simple clinical sign, and could be incorporated
in the evaluation of these cases. CRT was able to predict,
together with the lactate level, a bad clinical outcome
which is antibiotic escalation. Antibiotic dose escalation
leads to longer length of hospital stay, which is consid-
ered very harmful to patients with impaired immunity
due to low neutrophil count. CRT pointing to greater se-
verity in a nonspecific manner implies that we do not
know whether patients with CRT actually have an in-
creased deficit volume or a greater chance of progressing
to severe sepsis and multiple organ failure.

CoNcCLUSION

There was a statistical relationship between lactate and
capillary refill time, and between the latter and antibiot-
ic escalation. Therefore, in this group of patients, the CRT
allowed the prediction of poor clinical outcome, since an-
tibiotic escalation implies longer hospital stays and high-
er chance of complications.

Resumo
Tempo de enchimento capilar e neutropenia febril

Introducio: a neutropenia febril é uma das principais
causas de morbimortalidade nos pacientes neutropéni-
cos febris pés-quimioterapia para neoplasias diversas.
Objetivo: avaliar se o tempo de enchimento capilar (TEC)
é capaz de predizer pior desfecho clinico, pelo escalona-
mento ou ndo da antibioticoterapia.

Método: foi pesquisado o TEC em 50 pacientes neutro-
pénicos febris no nadir de pés-quimioterapia, que de-
ram entrada no departamento de emergéncia do Hospi-
tal Universitario de Brasilia. Todos os incluidos estavam
com uma pressdo arterial média minima de 75 mmHg,
relacdo saturacio de O,/FiO, > 300 e escala de coma de
Glasgow de 15. Os critérios de inclusdo foram pelo me-
nos trés da sindrome da resposta inflamatoéria sistémi-
ca (SRIS), suspeita de infec¢io e neutropenia pds-qui-
mioterapia. O TEC foi calculado através da pressio sobre
o indicador por 15 segundos e cronometrado o tempo
de retorno a cor inicial. Foi estudado se ha relacio entre
valor encontrado no TEC e escalonamento de antibiéti-
co. O padrio-ouro utilizado para gravidade foi o nivel
de lactato.
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Resultados: trinta e um pacientes tiveram o TEC 2 3 se-
gundos, que se associou com o aumento da concentra-
¢do de lactato (> 2 mmol/L; p<0,05). Trinta e dois pacien-
tes tiveram escalonados seus antibiéticos, que se associou
com o TEC > 3 segundos (p<0,01).

Conclusido: o TEC maior que trés segundos mostrou-se
eficaz para predizer escalonamento de antibidtico.

Palavras-chave: neutropenia, altera¢des na temperatura
corporal, perfusio, febre.
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