


measurement on the bacteraemia date was a better prognostic predictor of short-termmor-

tality than the sepsis severity score.
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Kaplan-Meier survival curves
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Median (25th, 75th percentile) 70.5 (57.1, 79.5)
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 �� &����"� ���* ����3

0 points 417 (22.6)

1 point 300 (16.3)
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Never 389 (21.1)

Present 345 (18.7)

Former 190 (10.3)

Unknown 920 (49.9)
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Never 698 (37.9)

Present 130 (7.0)

Former 60 (3.3)

Unknown 956 (51.8)
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Monomicrobial Gram-positive

Staphylococcus aureus 273 (14.8)

Streptococcus pneumonia 257 (13.9)

Streptococci, other 156 (8.5)

Enterococcus faecalis 44 (2.4)

Monomicrobial Gram-negative

Escherichia coli 633 (34.3)

Klebsiella spp. 102 (5.5)

Pseudomonas aeruginosa 49 (2.7)

Other 145 (7.9)

Polymicrobial 185 (10.0)
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Surgical unit 208 (11.3)

Medical unit 1336 (72.5)

Oncology/haematology unit 217 (11.8)

Intensive care unit 79 (4.3)

Unknown 4 (0.2)
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No sepsis 108 (5.9)

Possible sepsis 237 (12.9)

Sepsis 415 (22.5)

Severe sepsis or septic shock 977 (53.0)

Organ dysfunction without sepsis 107 (5.8)

�G�R�L�������������������M�R�X�U�Q�D�O���S�R�Q�H�������������������W������

Hypoalbuminaemia in Bacteraemia Patients Related to Acute Disorders

PLOS ONE | DOI:10.1371/journal.pone.0160466 September 9, 2016 5 / 14



)�� 
���	��� �����
 ���� ������������ 	� ��� 0'&0���� ���	��� ������ &0���
� ��� 
���	���
�����
 ��� ��� ��

 
����� 
��
	
 ����
 !�� 
��
	
� ��

	��� 
��
	
� ��� 
��
	
$ ����	���� �� ����
�	������� ������
����
� ������
 ��� �����
 ������ ������ �������� ��� ��� ����
 �	�� 
�����

��
	
 ����
 !
����� 
��
	
F
���	� 
���%� ���� ��
�����	�� �	����� 
��
	
$�

Logistic regression analyses
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 �� "# �����
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 �� ��� ������ )�� 8B �� 0�2&����� ���� � ������
� 	� "#
����� �� � F<����	���� � ,G 	�����
� 	� ������	��� 	���� ���� �
 ���� �� ��� "# ����	��	� ������
	�� ���	� ��� 0'&0���� ���	��� )�� 8B ��
 0�/2 ��� ��� ����� ��

 
����� ����	�	��
� ��� ����
��	
�� 0�21��� ��� ��� ����
 �	�� ���� 
����� �������	�
 !���� ��� 
����$� ��	��
������������ ��� �	��� �	���
	��
 ��� ��� ������ �
 ���	���� 	� 3	 ��

��"�� ( ���� /��
�� ��"	��� ��6��
 �� ��� "�&�������� ���� )�� /�/	����� � &����&��� �
��& ���	/

����� ��	�� &���	��� *7�&8	���� "�&������ �� /������
 +� , �-��.(

��/	������ &����&��� �
��& ���	/
 ���� 
��	� ��"	��� ��6�� +�9#. /76��	� �

!�� /����� �
 34.0

����� � 0.10

Males 34.1

Females 33.8

!�� +*���
. 0.002

15–64 34.6 A

65–79 33.4 B

� 80 33.8 Ab

�����
 �� &����"� ���* /����
 ��0.0001

0 35.6 A

1 33.7 B

� 2 33.4 B

��&����� � ���	/
 0.01

Monomicrobial Gram-positive 34.4 A

Monomicrobial Gram-negative 33.8 Ac

Polymicrobial 32.5 Bc

4�/
�
 
�6����* ��0.0001

No sepsis 34.8 A

Possibly sepsis 35.6 A

Sepsis 36.4 a

Severe sepsis or septic shock 32.8 b

Organ dysfunction without sepsis 30.4 c

1 For significant p-values, different characters denote significant differences in pairwise comparisons. Distinct

letters indicate significant differences within groups defined by population characteristics.
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The area under the ROC curves
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#������ ��� "# ����� 
�	�� �����	����� ���� �� ��� #94 �����
 ���� ��� ����� ������� ���	�
����� 	�
 	����� ��
 ���� 
������ ���� ���� ��� ��� 0'&0���� ������	���

2�� �( ��/���7�� ��� 
	�6�6�� &	�6�
 )�� )�6� 
�/
�
7�� �	/
 �� ��� :;�$ 7��* /�����( For each sepsis group, a separate curve is illustrated for
each quintile of the serum albumin level.
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��"�� �( #���
��& �����

�� � ����*
�
 )�� ��� :;�:7��* ����� ���*(

2�&��� � � � � <��"	�� � �% �% <��"	��� �%'� � �%'� � <��"	�� �

Age (years) 1.03 (1.02–1.04)4 1.03 (1.03–1.04) 1.03 (1.02–1.04) 1.04 (1.03–1.05) 1.03 (1.02–1.04) 1.04 (1.03–1.05)

Females 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)

Males 1.38 (1.09–1.74) 1.53 (1.19–1.97) 1.37 (1.08–1.74) 1.52 (1.18–1.96) 1.28 (1.00–1.63) 1.44 (1.11–1.87)

Charlson 0 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)

Charlson 1 1.35 (0.87–2.07) 1.07 (0.68–1.70) 1.33 (0.87–2.05) 1.05 (0.66–1.67) 1.29 (0.83–2.00) 1.03 (0.65–1.66)

Charlson 2 2.29 (1.65–3.20) 1.91 (1.34–2.73) 2.31 (1.65–3.22) 1.96 (1.37–2.80) 2.29 (1.63–3.22) 2.03 (1.41–2.92)

Gr+, mono - - 1 (reference) 1 (reference) 1 (reference) 1 (reference)

Gr-, mono - - 0.77 (0.60–0.98) 0.68 (0.52–0.88) 0.80 (0.62–1.03) 0.69 (0.53–0.90)

Others - - 1.25 (0.74–2.11) 1.00 (0.57–1.76) 1.33 (0.77–2.30) 1.08 (0.60–1.93)

No sepsis - - - - 1 (reference) 1 (reference)

Possibly sepsis - - - - 1.06 (0.51–2.20) 1.31 (0.61–2.83)

Sepsis - - - - 0.61 (0.30–1.25) 0.82 (0.38–1.73)

Severe sepsis - - - - 3.03 (1.61–5.67) 2.83 (1.45–5.49)

Organ dysf. - - - - 2.58 (1.21–5.50) 1.62 (0.72–3.63)

Albumin - 0.86 (0.84–0.88) - 0.86 (0.84–0.88) - 0.87 (0.85–0.89)

1Predisposition;
2predisposition and insult/infection;
3predisposition, insult/infection, and response/organ dysfunction;
4odds ratio (95% confidence interval).
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��"�� �( #���
��& �����

�� � ����*
�
 )�� ��� ��;�$ 7�� * �������� *(

2�&��� � � � � <��"	��� �% �% <��"	��� �%'� � �%'� � <��"	���

Age (years) 1.03 (1.02–1.04)4 1.03 (1.02–1.04) 1.03 (1.02–1.04) 1.03 (1.02–1.04) 1.03 (1.02–1.04) 1.03 (1.02–1.03)

Females 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)

Males 1.21 (0.93–1.57) 1.26 (0.96–1.64) 1.21 (0.93–1.57) 1.26 (0.96–1.65) 1.18 (0.91–1.54) 1.24 (0.95–1.62)

Charlson 0 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)

Charlson 1 2.32 (1.32–4.07) 2.16 (1.22–3.81) 2.29 (1.30–4.02) 2.13 (1.21–3.76) 2.29 (1.30–4.03) 2.14 (1.21–3.78)

Charlson 2 7.00 (4.42–11.05) 6.61 (4.16–10.50) 6.90 (4.37–10.92) 6.51 (4.10–10.35) 6.93 (4.38–10.97) 6.57 (4.13–10.45)

Gr+, mono - - 1 (reference) 1 (reference) 1 (reference) 1 (reference)

Gr-, mono - - 1.13 (0.85–1.49) 1.11 (0.84–1.48) 1.15 (0.87–1.52) 1.13 (0.85–1.50)

Others - - 1.82 (0.99–3.36) 1.81 (0.97–3.36) 1.91 (1.03–3.54) 1.89 (1.02–3.54)

No sepsis - - - - 1 (reference) 1 (reference)

Possibly sepsis - - - - 0.74 (0.38–1.41) 0.80 (0.41–1.56)

Sepsis - - - - 0.96 (0.53–1.73) 1.12 (0.61–2.07)

Severe sepsis - - - - 1.25 (0.71–2.19) 1.24 (0.69–2.20)

Organ dysf. - - - - 1.03 (0.48–2.20) 0.83 (0.38–1.81)

Albumin - 0.93 (0.91–0.95) - 0.93 (0.91–0.95) - 0.93 (0.90–0.95)

1Predisposition;
2predisposition and insult/infection;
3predisposition, insult/infection, and response/organ dysfunction;
4odds ratio (95% confidence interval).

�G�R�L�������������������M�R�X�U�Q�D�O���S�R�Q�H�������������������W������

Hypoalbuminaemia in Bacteraemia Patients Related to Acute Disorders

PLOS ONE | DOI:10.1371/journal.pone.0160466 September 9, 2016 8 / 14



Patients with serum albumin measurements 8–30 days before the
bacteraemia
#��� ��� �/++ ���	���
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���	�� ���� / �� &0���
 ������ ��� ���������	� ����� )�� ������ ������ �� ���
 ���� ��� ����
�
� /'&0���� "# ���
������� �� ��� ���������	� ���� ��
 �1�+ M(�( !���� ��� 
����$� )��
������ "# ����� ���	� ��� ����
� ���
������� ��
 &1�&M1�/ F<!���� ��� 
����$� 	���� ��&
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 ��� ��� ��
��	�� "# ������ ������	��� �� ��� ���������	�
���� �� ��� ����	
 !3	 �$� )�� �	����� �	�� 	� 3	 � �����
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 �� ����� 	� "# �����
� 5��
�
�����
���	� 	��	�	���� ���	���
� ����� ���� �	�� 	��	���� ���� ����� ��
 � ������
� 	� ��� "#
����� ���� ��� /'&0���� ���	�� �� ��� ���������	� ����� ������
 ���
 ����� ���� �	��� 	�

��"��  ( ���	�
 �) ��� ���� 	���� ��� '�� &	�6� += 1 &��)����&� �����6��. +>���� &���
. ��� 1 &����� )�� ��))����� �����
 +���* &���
.(

:;�: ��* �������� * ��;�$ ��* �������� *

����� ?����	� ��"	��� 1 ��&���
� ?��� ��"	��� ?����	� ��"	��� 1 ��&���
 � ?��� ��"	���

P-model1 0.66 (0.64–0.69) 18.2 0.78 (0.76–0.81) 0.71 (0.68–0.74) 4.2 0.74 (0.71–0.77)

% increase 1.5 1.3 1.4 1.4

PI-model2 0.67 (0.64–0.70) 17.9 0.79 (0.76–0.81) 0.72 (0.69–0.74) 4.2 0.75 (0.72–0.77)

% increase 9.0 2.5 0.0 0

PIRO-model3 0.73 (0.70–0.76) 11.0 0.81 (0.79–0.83) 0.72 (0.70–0.75) 4.2 0.75 (0.72–0.78)

1Predisposition (age, gender, comorbidity);
2predisposition and insult/infection (age, gender, comorbidity, main bacterial groups);
3predisposition, insult/infection, and response/organ dysfunction (age, gender, comorbidity, main bacterial groups, sepsis severity groups)
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2�� ( 4&��� �� /��� �) /��
�� ��"	��� +�!. ��6��
 )�� � /������
 >�� ��� ��� �� ���� �!
���
	�� ����
 �� ��� /����� )��� -;�: ��*
 "�)��� ��� "�&������ �� ����( The x-axis depicts the last
measured albumin level in the 8–30-day period and the y-axis depicts the albumin level on the bacteraemia
date. Dots below the diagonal line represent patients with a decline in the albumin level between the last
measurement in the 8–30-day period and the measurement on the bacteraemia date, whereas dots above
that line represent a corresponding increase in the PA level. Data for patients, who remained alive 30 days
after the bacteraemia date, are represented by crosses, while triangles indicate data for patients who died
within 0–30 days after the bacteraemia date.
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