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INTRODUCTION

Nesrin Kiral, ® Yusuf Furkan Aydinli, @ Ali Fidan,

ABSTRACT

Obijective: The transfer of patients from the intensive care unit (ICU) to general wards is a
clinically challenging process. A carefully considered decision to transfer and close monitor-
ing on the ward may reduce mortality and the need for ICU readmission. This study aimed
to evaluate prognostic factors associated with one-month mortality in patients transferred
from a tertiary intensive care unit to a pulmonary medicine ward.

Methods: This retrospective observational study included patients who were transferred
from a tertiary ICU to the pulmonary medicine ward between January 2024 and July 2024.
Demographic, clinical, and laboratory data, as well as discharge status and one-month mor-
tality outcomes, were evaluated.

Results: A total of |14 patients were included in the study. The one-month mortality rate
was 23.7% (27 patients). Patients who died had significantly lower levels of albumin and
hemoglobin, as well as a higher mean heart rate upon admission to the ward. Additionally,
ICU readmission and the presence of malignancy were significantly associated with mortal-
ity in univariate analysis. However, in multivariate logistic regression, only ICU readmission
remained an independent predictor of mortality (p=0.032), while malignancy and elevated
heart rate were not statistically significant (p=0.297 and p=0.092, respectively)

Conclusion: Patients transferred from a tertiary ICU to a pulmonary medicine ward are
at high risk for short-term mortality. ICU readmission was identified as an independent
prognostic factor. Moreover, high heart rate, low albumin and hemoglobin levels, and the
presence of malignancy may help in identifying high-risk patients. Early identification and
close monitoring of these patients may reduce mortality and ICU readmissions.

invasive ventilation support. This makes them particularly
well-suited for post-ICU patients with ongoing respiratory

Patients may become vulnerable to medical errors and ad-
verse events during the transition from the intensive care
unit (ICU) to general wards.I'¥ This transitional period
is considered one of the most critical phases of hospi-
talization. The ICU provides continuous monitoring and
multidisciplinary care, whereas such resources are more
limited on general wards. Moreover, the healthcare team
responsible for the patient’s care changes during this tran-
sition. For these reasons, post-ICU care demands rigorous
monitoring and standardized protocols.P!

Among hospital wards, pulmonary medicine units hold a
distinctive position. These wards commonly manage pa-
tients with acute or chronic respiratory conditions and are
equipped to provide close respiratory monitoring—such
as continuous oxygen saturation monitoring—and Non-

needs.

Patients transferred from the ICU to the ward often in-
clude individuals who have received treatment for severe
infections, respiratory failure, sepsis, or multiple organ
dysfunction. Even after discharge from the ICU, these pa-
tients remain at risk of complications and clinical deteri-
oration.! This may lead to unfavorable outcomes such as
ICU readmission or mortality.”! Therefore, close monitor-
ing of patients in the post-ICU period and early identifica-
tion of high-risk individuals are essential.

Several clinical parameters have been identified as being
associated with in-hospital mortality during the post-ICU
period. These include advanced age, altered mental sta-
tus, hypoxia, need for mechanical ventilation, and elevated
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blood urea levels.*”) However, studies focusing specifically
on patients transferred to pulmonary medicine wards re-
main limited.®! Early assessment of prognosis in this pa-
tient group is crucial for optimizing clinical management.

The aim of this study is to evaluate one-month mortality
and identify prognostic factors in patients transferred from
a tertiary ICU to a pulmonary medicine ward.

MATERIALS AND METHODS

This retrospective cohort study was conducted at a ter-
tiary care hospital in Istanbul, Tiirkiye. The study included
adult patients who were transferred from the hospital’s
third-level general ICU to the pulmonary medicine ward
between January 2024 and July 2024. Medical records were
reviewed retrospectively through the hospital’s electronic
database.

Data collected for each patient included demographic
characteristics, primary diagnoses and comorbidities, lab-
oratory parameters at the time of ICU-to-ward transfer,
need for mechanical ventilation and history of endotra-
cheal intubation, and microbiological culture results ob-
tained from blood, sputum, urine, or tracheal aspirates.
Information regarding the length of ICU stay and subse-
quent ward stay, ICU readmission status, discharge out-
comes, and one-month post-discharge mortality were also
recorded.

Patients were eligible for inclusion if they were aged 18
years or older, were transferred from the ICU to the
chest diseases ward within the specified study period, had
complete medical and follow-up data, and remained in the
ward for at least 24 hours after transfer. Patients were
excluded if they were discharged to another hospital or
department directly from the ICU, if their medical or fol-
low-up records were incomplete, or if they left the hospi-
tal against medical advice.

Total serum calcium levels were used without correction
for albumin.

Data regarding one-month mortality following transfer to
the pulmonary medicine ward were obtained through the
hospital’s electronic medical record system.

The primary outcome of the study was one-month mortal-
ity following transfer to the pulmonary medicine ward. Se-
condary outcomes included identification of clinical factors
associated with mortality and need for ICU readmission.

The study protocol was approved by the Kartal Dr.
Litfi Kirdar City Hospital Ethics Committee (No:
2025/010.99/16/8, Date: 27/05/2025). All procedures were
conducted in accordance with the principles of the Decla-
ration of Helsinki.

Statistical Analysis

Data analysis was performed using IBM SPSS Statistics
version 25.0. The distribution of continuous variables was
assessed using the Kolmogorov—-Smirnov test. The Mann—

Whitney U test was used for comparisons of non-nor-
mally distributed continuous variables. Categorical vari-
ables were analyzed using the Chi-square test. A p-value
of <0.05 was considered statistically significant.

To identify factors associated with one-month mortal-
ity, univariate analyses were initially performed. Variables
found to be statistically significant in univariate analysis
were included in a multivariate logistic regression model.
In this model, the variables included were “presence of
malignancy,” “whether ICU readmission occurred during
ward follow-up,” and “heart rate measured during ward
stay.” A p-value of <0.05 was considered statistically signif-
icant in the regression analysis.

RESULTS

Baseline Characteristics

A total of |14 patients who were transferred from a ter-
tiary ICU to the pulmonary medicine ward between Jan-
uary and July 2024 were included in this study. The mean
age of the patients was 71.7+15.1 years, and 53.5% (n=61)
were male. The most common comorbidities were hyper-
tension (65.8%), diabetes mellitus (35.1%), and heart fail-
ure (20.2%). Additionally, 21.9% (n=25) of the patients had
malignancy. Of the patients, 40.4% (n=46) were intubated.
The median ICU length of stay was 9 days (IQR: 5-17),
while the median length of stay on the pulmonary ward
was |0 days (IQR: 6-16). During follow-up, 14.0% (n=16)
of patients required readmission to the ICU (Table I).

Mortality Rate and Comparison Between Groups

Among the | 14 patients included, 23.7% (n=27) died within
one month after discharge from the pulmonary medicine
ward. Comparison between survivors and non-survivors
revealed that the mean age was significantly higher in the
mortality group (78.8£10.3 vs. 71.0£14.1 years, p=0.013).

Table I. Baseline characteristics of | 14 patients
Variables Value
Age, meanSD (years) 71.7%15.1
Male sex, n (%) 6l (53.5)

COPD, n (%) 49 (43)

Hypertension, n (%) 75 (65.8)
Diabetes Mellitus, n (%) 40 (35.1)
Heart failure, n (%) 23 (20.2)
Malignancy, n (%) 25 (21.9)
Intubation, n (%) 46 (40.4)
ICU length of stay, median (IQR), days 9 (5-17)
Pulmonary ward stay, median (IQR), days 10 (6-16)
Readmission to ICU, n (%) 16 (14.0)

COPD=Chronic obstructive pulmonary disease, ICU=Intensive care
unit, IQR=Interquartile range.
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Table 2. Comparison between survivors and non-survivors

Variable Survivors (n=87) Non-Survivors (n=27) p-value
Age, mean+SD (years) 71.0x14.1 78.8+10.3 0.013
Malignancy, n (%) 16 (18.6) 13 (48.1) 0.001
ICU readmission, n (%) 6 (6.9) 9 (33.3) 0.001
Heart rate, median (IQR) (bpm) 88 101 0.005
CRP, mean#SD (mg/L) 67.4187.2 84.0+61.8 0.010
WBC count, mean+SD (103/uL) 9.71+4.69 11.15+3.94 0.019
Serum albumin, mean%SD (g/dL) 3.01+£0.43 2.67+0.44 0.001
Hemoglobin, mean+SD (g/dL) 1221£2.10 9.93+1.74 0.020
Hematocrit, meanSD (%) 34.15+6.34 30.45+4.72 0.018
Calcium, mean£SD (mg/dL) 8.44+0.60 8.12+0.75 0.044
Potassium, mean£SD (mmol/L) 3.90£0.57 4.00+0.49 0.035

CRP: C-reactive protein; WBC: White blood cell; ICU: Intensive care unit; SD: Standard deviation; bpm: beats per minute.

Table 3. Clinical outcomes of patients transferred from
ICU to pulmonary ward

Outcome n  Percentage (%)

Discharged home 87 76.3

Died in the pulmonary ward I 0.9

Transferred back to ICU 22 19.3

Transferred to another department 4 3.5

Total 114 100.0

Other parameters significantly associated with mortality
were as follows:

* The presence of malignancy was more frequent in the
mortality group (48.1% vs. 18.6%, p=0.001).

* ICU readmission was significantly more common among
non-survivors (33.3% vs. 6.9%, p=0.001).

* Median heart rate measured on the ward was higher in
non-survivors (101 vs. 88 bpm, p=0.005).

* C-reactive protein (CRP) and white blood cell (WBC)
counts were significantly elevated in the mortality group
(p=0.010 and p=0.019, respectively).

* Serum albumin was significantly lower in non-survivors

(p=0.001).

* Hemoglobin, hematocrit, and calcium levels were also

lower in the mortality group, whereas potassium levels
were significantly higher (p=0.020, p=0.018, p=0.044, and
p=0.035, respectively) (Table 2).

Clinical Outcomes

Among the | 14 patients included, 23.7% (n=27) died within
one month after discharge from the pulmonary medicine
ward. A total of 16 patients (14.0%) required readmission
to the ICU, and 4 patients (3.5%) were transferred to
other departments for further management (Table 3).

Logistic Regression Analysis

Logistic regression analysis revealed that ICU readmis-
sion was an independent prognostic factor for mortality
(p=0.001, OR=5.85, 95% Cl: 1.95—17.54) (Table 4).

DISCUSSION

In this study, we evaluated the one-month mortality rate
and associated prognostic factors in patients transferred
from a tertiary ICU to a pulmonary medicine ward. The
one-month mortality rate was found to be 23.7%. One-
month mortality after ICU discharge has been reported to
range from 10% to 25% in previous studies.”''! Our result
(23.7%) is near the upper end of this range. This may be
because our hospital does not have an intermediate care

Table 4. Multivariate logistic regression analysis of |-month mortality

Variable B SE Wald P OR (Adjusted)* OR 95% CI
Malignancy (vs no malignancy) -0.576 0.553 1.086 1.201 1.78 0.562 (95% Cl: 0.190-1.661)
ICU readmission (vs no —-1.767 0.548 10.394 0.001 5.85 0.171 (95% Cl: 0.058-0.500)
Heart rate (per bpm) 0.027 0.016 2.833 0.092 1.027 1.027 (95% Cl: 0.981-1.076)
Constant -1.912 1.744 1.201 0.273 - -

*Adjusted ORs were calculated as |/Exp(B) due to reverse coding in the logistic regression model. B: Regression coefficient; SE: Standard error; Wald:

Wald chi-square test statistic, P: p-value; OR: Odds ratio; Cl: Confidence interval; ICU: Intensive care unit; bpm: Beats per minute.
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unit, so patients with more serious conditions are trans-
ferred directly to the pulmonary ward. Therefore, our pa-
tient group may have had more severe illnesses compared
to those in hospitals with step-down care.

Several laboratory parameters were significantly associ-
ated with mortality in our study, including hemoglobin,
hematocrit, WBC, international normalized ratio (INR),
calcium, albumin, and potassium levels. These findings sug-
gest that patients were transferred with ongoing systemic
inflammation, nutritional deficiencies, organ dysfunction,
or coagulation abnormalities.

Hemoglobin levels were significantly lower in the mortality
group (mean 9.9 g/dL). In a large-scale study by Lin et al.,l'Z
a hemoglobin level below 10 g/dL within the first week
was associated with a 26-34% increase in one-year mortal-
ity risk. This supports the potential prognostic significance
of anemia in critically ill patients post-ICU.

Similarly, INR was significantly higher in non-survivors
(mean 1.26). Benediktsson et al.l'¥! reported that in pa-
tients with sepsis, each unit increase in PT-INR upon
ICU admission increased in-hospital mortality by 42%
(HR=1.422). Our findings are in line with these data, in-
dicating that elevated INR may reflect coagulopathy and
poor prognosis.

In our study, serum calcium levels were also significantly
lower in the mortality group (mean 8.11 mg/dL, p=0.013).
Hypocalcemia is frequently observed in ICU patients and
may contribute to complications involving the cardiovas-
cular, neuromuscular, and coagulation systems. This is con-
sistent with the findings of Igbal et al.,l'"¥ who reported the
common occurrence of hypocalcemia among ICU patients.

Serum albumin levels were significantly lower in the mor-
tality group (mean 2.6 g/dL, p=0.001). Hypoalbuminemia
is considered a marker of inflammation and malnutrition
and has been strongly associated with increased mortality
in critically ill patients. A large meta-analysis by Vincent et
al,I"® which included acutely ill patients, confirmed that
hypoalbuminemia is an independent predictor of poor out-
comes, even in ICU populations.

In addition to laboratory parameters, clinical variables
such as heart rate and ICU readmission were also asso-
ciated with increased mortality in our study. Patients in
the mortality group had significantly higher heart rates at
the time of ward admission. Tachycardia may reflect ongo-
ing physiological stress, unresolved systemic inflammation,
or underlying cardiovascular dysfunction. Previous stud-
ies have suggested that abnormal vital signs—particularly
heart and respiratory rate—at the time of ICU discharge
may serve as consistent but not yet well-validated indica-
tors of ICU readmission risk.['®!

Moreover, ICU readmission emerged as the only indepen-
dent predictor of one-month mortality in our multivariate
analysis. ICU readmission is widely recognized as a marker
of clinical deterioration and has been associated with in-
creased in-hospital mortality. In a meta-analysis including
over two million ICU discharges, Hosein et al.l''l reported

that among every 100 patients discharged alive from the
ICU, approximately 4 to 6 were readmitted, and 3 to 7
died before hospital discharge. These findings emphasize
the prognostic value of ICU readmission and highlight the
importance of structured discharge planning and close
monitoring during the post-ICU period.

Limitations

This study has several limitations. First, as a single-center
retrospective study, the generalizability of the findings may
be limited. Additionally, the relatively small sample size
may have reduced the statistical power to detect signifi-
cance in some variables during multivariate analysis. Im-
portant prognostic indicators such as functional scoring
systems (e.g,, APACHE, SOFA) could not be evaluated.
Laboratory parameters such as CRP, albumin, and calcium
were available only as single measurements at the time of
transfer, and were not analyzed, which may have limited
the assessment of disease progression. These limitations
highlight the need for future multicenter prospective stud-
ies to validate and expand upon our findings.

Conclusion

This study highlights that patients transferred from a
tertiary intensive care unit to the pulmonary medicine
ward have a substantial short-term mortality risk, with
a |-month mortality rate of 23.7%. ICU readmission
was identified as an independent predictor of mortality.
Although elevated heart rate, low serum albumin and
hemoglobin levels, and presence of malignancy were not
independently associated with mortality in multivariate
analysis, they were significantly different in univariate anal-
ysis and may still warrant clinical attention. These findings
emphasize the importance of early risk stratification and
close monitoring of patients following ICU discharge. Fu-
ture multicenter, prospective studies with larger cohorts
and inclusion of dynamic clinical scores and follow-up data
are warranted to validate these findings and improve post-
ICU care strategies.
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Ucuncl Basamak Yogun Bakim Unitesinden Gogus Hastaliklan Servisine Devredilen
Hastalarda Prognoz ve lliskili Faktorler

Amag: Yogun bakim iinitesinden (YBU) servise hasta transferi, klinik agidan zorlu bir siiregtir. Devir kararinin titizlikle verilmesi ve serviste
yakin izlem saglanmasi, mortaliteyi ve yogun bakima tekrar yatig gereksinimini azaltabilir. Bu galismanin amaci, tiglincii basamak yogun bakim
tnitesinden gogiis hastaliklar servisine devredilen hastalarda bir aylik mortalite ile iligkili prognostik faktérleri degerlendirmektir.

Gereg ve Yontem: Bu retrospektif gozlemsel galismaya, Ocak 2024-Temmuz 2024 tarihleri arasinda tiglincli basamak yogun bakim {inite-
sinden gogiis hastaliklari servisine devredilen hastalar dahil edilmistir. Hastalara ait demografik, klinik ve laboratuvar bulgular ile taburculuk
durumu ve bir aylik mortalite verileri degerlendirilmistir.

Bulgular: Calismaya toplam |14 hasta dahil edildi. Bir aylik mortalite orani %23.7 (27 hasta) idi. Mortalite gelisen hastalarda albimin ve
hemoglobin diizeyleri anlamli olarak daha diisiik, servise yatis sirasinda ortalama kalp atig hizi ise daha yiiksekti. Ayrica, tek degiskenli analizde
yogun bakim tinitesine yeniden yatig ve malignite varligi mortalite ile anlamh sekilde iligkiliydi. Ancak gok degiskenli lojistik regresyon analizin-
de yalnizca yogun bakim unitesine yeniden yatis, mortalitenin bagimsiz bir 6ngériiciisi olarak kaldi (p=0.032); malignite ve yiiksek kalp atis
hizi ise istatistiksel olarak anlamli bulunmadi (sirasiyla, p=0.297 ve p=0.092).

Sonug: Ugiincii basamak yogun bakim tinitesinden gogiis hastaliklari servisine devredilen hastalarda kisa dénem mortalite riski yiiksektir.
Bu galigmada, yogun bakima yeniden yatisin bir aylik mortalitenin bagimsiz bir 6ngostergesi oldugu gosterilmistir. Ayrica, yiiksek nabiz sayisi
istatistiksel olarak sinirda anlamlilik géstermistir. Bu parametreler, yiiksek riskli hastalarin belirlenmesinde klinik agidan dikkate alinmali; bu
hastalarin erken tanimlanmasi ve yakindan izlenmesi, klinik sonuglari iyilestirmeye katki saglayabilir.

Anahtar Sozciikler: Hasta transferi; mortalite; prognoz; yogun bakim.
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