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When unexpected clinical deterioration, such as in-hospital 
cardiac arrest (IHCA) or sudden death, occurs in hospitaliza-
tion patients, especially for those patients who have not been 
recognized with a terminal disease (a clinical situation show-
ing an irreversible and continuously deteriorated patient’s 
health accompanied with an expectedly shortly lifespan) or 
who do not sign the do-not-resuscitate (DNR) orders, regard-
less whether the cause is, poses a biggest and extraordinary 
challenge for a psychosocial emergency, which may result in 
many uncertainties, including the decision to withhold and 
withdraw life-sustaining treatment or the following legal 
issues.1,2 Therefore, many efforts will be initiated immediately 
for those IHCA patients to save their lives, if DNR orders are 
not obtained. Some patients may prolong life due to giving 
the presence of technological advances, but post-resuscita-
tion outcomes may be critical. Therefore, more powerful and 
accurate biomarkers and/or clinical parameters are urgently 
needed to determine what situations may be associated with 
mortality as well as with developing post-resuscitation mor-
bidity while surviving.3–5 In theory, similar to all other dis-
eases,5–9 an early identification of risk factors associated with 
IHCA and an offering the prompt and effective treatment 
may decrease the IHCA -related morbidity and mortality. The 
recent publication in the last October issue of the Journal of 
the Chinese Medical Association entitled “Prognostic signifi-
cance of the blood urea nitrogen to creatinine ratio in in-hos-
pital cardiac arrest after targeted temperature management,” 
attempted to use the simple parameters of blood urea nitrogen 
(BUN) to creatinine (Cr) ratio (BCR) to predict the neuro-
logical outcome at discharge among IHCA patients receiving 

targeted temperature management (TTM).10 The authors 
found that elevated post-TTM BCR was a significant predic-
tor (adjusted odd ratio [aOR], 1.081; 95% confidence interval 
[CI], 1.002-1.165) and elevated intra-arrest BCR was a mar-
ginal predictor (aOR, 1.067; 95% CI, 1.000-1.138) for worse 
neurological outcomes at discharge among IHCA patients.10 
Additionally, the authors found a cutoff value of 16.7 for a 
post-TTM BCR with a sensitivity of 61.9% and a specificity 
of 70.0% to predict poor neurological outcome at discharge 
among IHCA patients.10 The current article is interesting and 
worthy of further discussion.

First, it should clarify what does the item, such as BUN, Cr, 
or BCR, means. The authors considered the aforementioned 
parameters as a biomarker, especially for BCR for renal function 
(acute kidney injury [AKI]), based on showing a promising indi-
cator (BCR) reflecting more than patients' fluid or nutritional 
status and a positive association with mortality in heart failure, 
renal disease, COVID-19, and stroke.10 Similarly, after ischemic 
stroke, lower BCR was associated with better neurological func-
tion.10 All suggest that a higher BCR (poor renal function or 
severity of AKI) may be associated with worse outcomes, espe-
cially for patients with a poor neurological prognosis. We agree 
with the authors’ opinion; however, some concerns should be 
announced. Biochemistry and simple complete blood counts 
may be one of the most frequently used tests in clinical routine 
practice, and besides history and physical examination, both 
parameters are considered more convenient and less costly with 
rapid availability to help physicians clarify what the urgency of 
a patient's condition is.7,8,11 However, these simple tests are often 
influenced by many confounding factors, and all may result in 
misinterpretation easily, leading to misjudgment in the diagnosis 
and severity of diseases in patients,12–14 and contributing to the 
uncertainty of the roles of biochemistry and simple complete 
blood counts. In fact, as shown by the authors, the role of BCR 
was inconformity.10

Although BUN and Cr concentrations are easily available 
biomarkers of renal function in clinic, BUN and Cr concen-
trations of patients could not be totally reflective of real renal 
function.14 Many factors influence both BUN and Cr concentra-
tions. The nutrition status, such as dietary protein supply, rate 
of amino acid incorporation into tissue, amino acid release from 
tissue, and liver capacity to form urea, significantly influences 
the production of BUN, resulting in fluctuation of serum lev-
els independently from renal function.15 Although measurement 
of serum Cr may be more constant compared to measurement 
of serum BUN, at least three factors influence Cr concentration 
beyond renal function, including variation in Cr production, 
tubular secretion, and analytical measurement issues.15 Based on 

* Address correspondence. Dr. Peng-Hui Wang, Department of Obstetrics 
and Gynecology, Taipei Veterans General Hospital, 201, Section 2, Shi-Pai 
Road, Taipei 112, Taiwan, ROC. E-mail addresses: phwang@vghtpe.gov.tw; 
pongpongwang@gmail.com (P.-H. Wang).

Conflicts of interest: Dr. Peng-Hui Wang, an editorial board member at the Journal 
of the Chinese Medical Association, had no role in the peer review process of 
or decision to publish this article. The other authors declare that they have no 
conflicts of interest related to the subject matter or materials discussed in this 
article.

Journal of Chinese Medical Association. (2023) 86: 1-2.

Received November 1, 2022; accepted November 4, 2022.

doi: 10.1097/JCMA.0000000000000847.
Copyright © 2022, the Chinese Medical Association. This is an open access 
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/)

CA9_V86N1_Text.indb   1CA9_V86N1_Text.indb   1 28-Dec-22   14:23:5028-Dec-22   14:23:50



2� www.ejcma.org

Lee et al.� J Chin Med Assoc

the metabolic end products of nitrogen-containing substances 
in human bodies, any alternation in these metabolic pathways 
leads to disproportional BUN, Cr, and BCR dissociation.15 If 
both BUN and Cr could not clearly or accurately reflect the 
renal function, it is hard to believe that BCR can.

As shown by the authors, BCR was a laboratory biomarker 
frequently used for determining the dehydration, and adequate 
hydration may prevent adverse neurological recovery in stroke 
patients with a BCR greater than 15.10 However, no gold stand-
ard method could be applied for measuring hydration status 
objectively, contributing to a biggest challenge for targeted 
rehydration treatment suggestively.16 We are wondering how 
to share the authors’ experience with other patients if IHCA 
patients are stated to have a BCR greater than 16.7,10 since 
rehydration therapy is relatively difficult in the context of air-
way compromise and fluid overload in patients with co-existing 
cardiac diseases, especially heart failure.16 Unfortunately, up 
to two-fifths of patients were found in Dr. Meng’s study.10 Did 
these patients with underlying heart failure presented as IHCA 
also have the similar correlation between BCR and worse neu-
rological outcome?

Due to the diversity of patients with underlying diseases, it 
may be particularly difficult to determine the cause of IHCA. 
Hypovolemic shock related with IHCA may be beneficial with 
early recognition of dehydration, such as a high BCR level. By 
contrast, cardiogenic shock may be not. Dr. Sun et al investi-
gated the prognostic effectiveness of BCR on cardiogenic shock, 
and the results showed high CBR was correlated with improved 
in-hospital survival for patients with cardiogenic shock, regard-
less of the presence or absence of AKI status, as compared to low 
BCR.17 Similar to Dr. Sun’s study,17 Dr. Meng’s study also could 
not prove causality.10

Although Dr. Meng’s effort was done on the identification 
of the critical prognostic factor to predict the neurological out-
comes in IHCA patients, many confounding factors and pos-
sible biases could not be completely avoided, contributing to 
the uncertain role of BCR in the prediction of neurological out-
comes in patients in IHCA patients after resuscitation. However, 
at least, these parameters are checked routinely and are easily 
available in hand. We hope more and more studies will be con-
ducted to establish a more powerful and reproducible model to 
offer useful information about the outcome of IHCA patients. 
All efforts are attempted to save lives and diminish the post-
resuscitation sequelae in these critically ill patients.

ACKNOWLEDGMENTS
This article was supported by grants from the Taiwan Ministry 
of Science and Technology, Executive Yuan, Taiwan (MOST 
110-2314-B-075-016-MY3 and MOST 111-2314-B-075-
045) and Taipei Veterans General Hospital (V112C-154 and 
V112D64-001-MY2-1).

The authors appreciate the support from Female Cancer 
Foundation, Taipei, Taiwan.

REFERENCES
	 1.	 Park SY, Phua J, Nishimura M, Deng Y, Kang Y, Tada K, et al; Asian 

Collaboration for Medical Ethics (ACME) Study Collaborators and the 
Asian Critical Care Clinical Trials (ACCCT) Group. End-of-life care in 
ICUs in East Asia: a comparison among China, Korea, and Japan. Crit 
Care Med 2018;46:1114–24.

	 2.	 Lee FK, Yang ST, Wang PH. No-fault compensation systems of childbirth 
accidents in Taiwan. Taiwan J Obstet Gynecol 2022;61:409–10.

	 3.	 Wu JH, Liu CS, Tsai HL, Su CT, Tang YH, Lee YS, et al. Factors associ-
ated with postoperative respiratory conditions and critical outcomes on 
pediatric liver transplantation: a single-center experience. J Chin Med 
Assoc 2022;85:369–74.

	 4.	 Plečko D, Bennett N, Mårtensson J, Dam TA, Entjes R, Rettig TCD, 
et al. Rapid Evaluation of Coronavirus Illness Severity (RECOILS) in 
intensive care: development and validation of a prognostic tool for in-
hospital mortality. Acta Anaesthesiol Scand 2022;66:65–75.

	 5.	 Lee WL, Lee FK, Wang PH. When more can lose more: Comments to the 
long-term use of prophylactic antibiotics for very low birth weight infant 
resulting in the adverse outcomes. J Chin Med Assoc 2022;85:1107–8.

	 6.	 Ohtsuki M, Chigusa Y, Mogami H, Ueda A, Kawasaki K, Yamaguchi K, 
et al. The effect of celecoxib for treatment of preterm labor on fetuses 
during the second trimester of pregnancy: a pilot case series. Taiwan J 
Obstet Gynecol 2022;61:277–81.

	 7.	 Tang YH, Jeng MJ, Wang HH, Tsao PC, Chen WY, Lee YS. Risk factors 
and predictive markers for early and late-onset neonatal bacteremic sep-
sis in preterm and term infants. J Chin Med Assoc 2022;85:507–13.

	 8.	 Kuan TC, Liang WY, Lin CC, Lin HH, Huang SC, Cheng HS, et al. 
Prognostic value of neutrophil-to-lymphocyte ratio and platelet-to-lym-
phocyte ratio on low-grade appendiceal mucinous neoplasm: a single 
tertiary hospital experience. J Chin Med Assoc 2022;85:693–8.

	 9.	 Su MH, Wu HH, Huang HY, Lee NR, Chang WH, Lin SC, et al. 
Comparing paclitaxel-platinum with ifosfamide-platinum as the front-
line chemotherapy for patients with advanced-stage uterine carcinosar-
coma. J Chin Med Assoc 2022;85:204–11.

	10.	 Meng YH, Lin PY, Wu YH, Hou PC, How CK, Chen CT. Prognostic sig-
nificance of the blood urea nitrogen to creatinine ratio in in-hospital car-
diac arrest after targeted temperature management. J Chin Med Assoc 
2022;85:987–92.

	11.	 Wu HL, Liu HY, Liu WC, Hou MC, Tai YH. A predictive model incorpo-
rating inflammation markers for high-grade surgical complications fol-
lowing liver resection for hepatocellular carcinoma. J Chin Med Assoc 
2022;85:845–52.

	12.	 Chang WH, Yang ST. Antibiotics use and worse outcome: a possibility of 
mis-interpretation. J Chin Med Assoc 2022;85:1163.

	13.	 Kuo SC, Chen SF, Wang PH. Is antibiotic exposure associated with an 
increased risk of developing necrotizing enterocolitis and bronchopul-
monary dysplasia in very low birth weight infants? J Chin Med Assoc 
2022;85:1160–1.

	14.	 Li YT, Yang ST, Wang PH. Is it real of lower incidence of vitamin D 
deficiency in T2DM patients? J Chin Med Assoc 2022;85:958.

	15.	 Nusshag C, Weigand MA, Zeier M, Morath C, Brenner T. Issues of acute 
kidney injury staging and management in sepsis and critical illness: a 
narrative review. Int J Mol Sci 2017;18:1387.

	16.	 Bahouth MN, Negoita S, Tenberg A, Zink EK, Abshire MA, Davidson 
PM, et al. Noninvasive cardiac output monitor to quantify hydra-
tion status in ischemic stroke patients: a feasibility study. J Neurol Sci 
2022;442:120413.

	17.	 Sun D, Wei C, Li Z. Blood urea nitrogen to creatinine ratio is associated 
with in-hospital mortality among critically ill patients with cardiogenic 
shock. BMC Cardiovasc Disord 2022;22:258.

Received November 1, 2022; accepted November 4, 2022.

CA9_V86N1_Text.indb   2CA9_V86N1_Text.indb   2 28-Dec-22   14:23:5128-Dec-22   14:23:51


