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Procedures
We used the PubMed search term “(thymosin beta-4 OR thymosin β4 OR TMSB4X) AND <bodily fluid>” with <bodily fluid> substituted by “amniotic fluid”, “aqueous humour”, “vitreous humour”, “blood”, “plasma”, “serum”, “cerebrospinal fluid”, “synovial fluid”, “tears”, “saliva”, “wound fluid”, “mucus”, “semen”, “fluid”, “bile”, “urine”, “mucus”, “sputum”, “phlegm”, and “sweat”. Studies dealing solely with the N-terminus Ac-SDKP fragment were excluded from the current review. Measurement methods, sample processing, TB4 levels in controls, and confounders were consolidated.
Results
Findings are summarized in Table 1. We did not find any reports of TB4 measurement in amniotic fluid, aqueous humour, mucus, sputum, bile, milk (unpublished data mentioned in [1]), and urine. In serum, prolonged coagulation at room temperature elevates readings [2]. Unfortunately, serum coagulation time is not a parameter usually reported in journal articles, hence reconciling the variation among published serum study is not possible. In some plasma studies, centrifugation speed of whole blood was reported in rpm rather than in g, which did not facilitate inter-study comparisons.
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	Sample &
Measurement Method
	Disease of Interest
	TB4 levels in controls (ng/ml)
	Remarks
	Reference

	Whole Blood

	Perchloric acid extraction

HPLC
	-
	Mean: 16300
SEM: 800
Range: 12000–19500
	Also assayed content of blood cells
	(Hannappel and van Kampen, 1987) [2]

	Plasma

	EDTA, centrifuged at 14500 g for 10 mins at 4°C,

Perchloric acid extraction

HPLC
	-
	Mean: 134 ± 101
Range: 26–387

CoV: 75.4%
	Also assayed content of blood cells
	(Hannappel and van Kampen, 1987) [2]

	Citrate, centrifuged at 3000g for 10 min

ELISA (commercial)

diluted samples with acetonitrile, centrifuged at 10000g for 10 min, filter with a 10-kDa cutoff

LC-MS
	Psoriasis
	About 500
(exact numerical value not provided)
	Exploratory study, followed by validation with 2 different ELISA kits

Data suggest some TB4 fragments elevated more than others in psoriasis
	(Plavina et al., 2008) [3]

	Citrate, commercially available samples

diluted samples with acetonitrile, centrifuged at 10000g for 10 min, filter with a 10-kDa cutoff
	rheumatoid arthritis
	Relative quantification only
	Exploratory study 

Data suggest some TB4 fragments elevated more than others in RA
	(Zheng et al., 2009) [4]

	Centrifuged at 3000 rpm for 10 min at 4°C

ELISA (Ever Systems Biology Laboratory Inc)
	diabetic retinopathy
	254 ± 109

CoV: 42.9%
	Also measured in vitreous humour. Plasma and vitreous fluid measurement correlates
	(Wang et al., 2011) [5]

	EDTA, centrifuged at 1600g for 20 min

ELISA (Immunodiagnostik)
	Heart failure
	No non-disease controls
	Male patients only

Elevated levels predict symptomatic improvements from cell therapy
	(Choudry et al., 2015) [6]

	EDTA, within 60 minutes centrifuged at 2000 rpm for 10 min

ELISA (Wuxi Donglin Sci&Tech Development Co)
	Septic shock
	121 (39.0–246.79)
(many samples below detection limit of 78)

IQR/M: 1.72
	Undetectable in septic patients
	(Belsky et al., 2016) [7]

	EDTA, centrifuged at 1485g for 10 min at 4°C

diluted samples with acetonitrile, centrifuged at 1485g for 20 min

LC-MS
	Heart failure
	985 (421–1723)

IQR/M: 1.23
	Elevated in female heart failure

Correlated well with other cardiac biomarkers
	(Drum et al., 2017) [8]

	Serum

	Radioimmunoassay
	-
	Range: 450 to 1100
	Elevated in newborn, no gender differences
	(Naylor et al., 1984) [9]

	Basal fasting serum samples

Radioimmunoassay
	Modulation by estrogen
	487.8 ± 113.9 (SEM)
	Some hints of modulation by estrogen

“Marked” inter-day variation
	(Suh et al., 1985) [10]

	Radioimmunoassay
	AIDS
	Male: 974 ± 400
CoV: 41.1%

Female: 889 ± 345
CoV: 38.8%
	Elevated in AIDS

No gender differences
	(Naylor et al., 1986) [11]

	Incubated at room temperature for 1,8, and 24 hours, centrifuged at 14500 g for 5 mins at 4°C,

Perchloric acid extraction

HPLC
	-
	(EDTA plasma: 40)

1 hour: 250
8 hour: 1100
24 hour: 2100
	Single donor
	(Hannappel and van Kampen, 1987) [2]

	ELISA
	-
	Newborn: 27 ± 7
CoV: 25.9%

Men: 34 ± 16
CoV: 47.1%

Women: 33 ± 15
CoV: 45.5%
	Lower in newborn, no gender differences
	(Weller et al., 1988) [12]

	ELISA
	inflammatory bowel disease
	Matched control: 35.0 ± 1.9
CoV: 5.4%

Control panel:
37.5 ± 2.7
CoV: 7.2%
	Elevated in inflammatory bowel disease
	(Mutchnick et al., 1988) [13]

	Fasting morning serum

Stored at 4°C for several hours, then centrifuged

ELISA
	-
	Mean: 12.6
Range: 6 to 49
	No ethnic or gender differences, levels elevated with age
	(Weller et al., 1992) [14]

	Centrifuge at 2600 g for 15 min

ELISA (Immunodiagnostik)
	hepatitis B virus-related liver failure
	6504.7 (4787.9 to 10531.4)
IQR/M: 0.88
	Levels lowered in liver disease

Higher levels in liver failure predict survival
	(Han et al., 2010) [15]

	Routine “standardized” serum processing protocol

MALDI-TOF
	Liver disease
	Relative quantification only
	Exploratory study

Elevated in liver disease
	(Henkel et al., 2011) [16]

	ELISA (Cusabio)
	coronary artery disease (CAD)
	No non-disease controls
	Higher levels predict better collateral development
	(Lv et al., 2011) [17]

	Centrifuged at 3000 rpm for 10 min

ELISA (Immunodiagnostik)
	coronary artery disease (CAD)
	No non-disease controls
	Higher levels predict better collateral development
	(Biçer et al., 2011) [18]

	Centrifuged at 3000 g for 10 min

ELISA (Immunodiagnostik)
	acute myocardial infarction
	2900 ± 1500
CoV: 51.7%
	Levels lowered in acute myocardial infarction, but recovers after percutaneous coronary intervention
	(Yeşilay et al., 2011) [19]

	ELISA (Bachem)
	rheumatoid arthritis
	56.61 ± 5.72
CoV: 10.1%
	Elevated 10-fold in rheumatoid arthritis
	(Song et al., 2012) [20]

	SELDI-TOF MS
	dementia with Lewy bodies
	Relative quantification only
	Elevated in dementia with Lewy bodies
	(Nakashita et al., 2013) [21] (conference abstract)

	ELISA (Bachem)
	Osteoarthritis
	53.71 (41.94–65.94)
IQR/M: 0.45
	Elevated in osteoarthritis and correlates with disease severity
	(Wei et al., 2013) [22]

	Centrifuged at 2000 rpm for 10 min

MALDI-TOF
	gastric cancer
	Relative quantification only
	Exploratory study (identified a TB4 fragment)

Elevated in gastric cancer
	(Fan et al., 2013) [23]

	Commercially available samples

Centrifugal filtration with 10-kDa cutoff at 3000g for 20 min at 10°C
	Preeclampsia
	-
	Exploratory study (identified a TB4 fragment)
	(Wen et al., 2013)
 [24]

	Serum was separated within two hour of sample collection. Centrifugation at 3000rpm for 15 min.

ELISA (Immunodiagnostik)
	nonalcoholic fatty liver disease (NAFLD)
	9282 ± 4663
CoV: 50.2%
	TB4 lowered in patients with NAFLD
	(Dong et al., 2013) [25]

	Centrifuged at 2600 g for 15 min

ELISA (Immunodiagnostik)
	Acute-on-chronic liver failure
	9271 (5166.0–13248.5)
IQR/M: 0.87
	Elevation predicts better survival
	(Liu et al., 2014) [26]

	ELISA (AMS Biotechnology)
	chronic hepatitis B
	No non-disease controls
	Levels are negatively correlated with TNF-α
	(Liang et al., 2016) [27]

	ELISA (DRG Instruments GmbH)
	Obstructive Sleep Apnea Syndrome
	74.28 (56.60−91.19)
IQR/M: 0.47
	Correlates with insulin resistance (HOMA-IR)

Elevated in osteoarthritis and sleep apnea
	(Liu et al., 2016) [28]

	Serum was separated within one hour of sample collection. Centrifugation at 3000g for 10 min at room temperature

ELISA (Immunodiagnostik)
	nonalcoholic fatty liver (NAFL), and nonalcoholic steatohepatitis (NASH)
	No non-disease controls
	TB4 is higher in NAFL, compared to NASH
	(Jiang et al., 2017) [29]

	ELISA (Immunodiagnostik)
	Chronic hepatitis B virus (HBV) and hepatitis C virus (HCV) infections
	1560 ± 1160
CoV: 74.4%
	Levels are lowered in HBV and HCV
	(Tsiomita et al., 2017) [30]

	Cerebrospinal Fluid

	centrifuged for 10 min at 2000 g

MALDI-TOF
	-
	N.A.
	Exploratory study only
	(Möhring et al., 2005) [31]

	Blood-free, centrifuged at 13000 g for 10 mins at 4°C, protease inhibitor added

MALDI-TOF
	Creutzfeldt-Jakob disease
	Peak Area Method
40.8 ± 21.27

Peak Height Method
81.8 ± 31.22
	TB4 elevated in Creutzfeldt-Jakob disease
	(Urso et al., 2010) [32]

	
	Alzheimer disease, Creutzfeldt-Jakob disease, frontotemporal dementia, rapid-onset progressive dementia
	Relative quantification only

	TB4 elevated in Creutzfeldt-Jakob disease
	(Le Pera et al., 2012)
 [33]

	Vitreous Humour

	Centrifuged at 3000 rpm for 10 min at 4°C

ELISA (Ever Systems Biology Laboratory Inc)
	diabetic retinopathy
	137 ± 61
	Also measured in plasma. Plasma and vitreous fluid measurement correlates
	(Wang et al., 2011) [5]

	Wound Fluid

	HPLC-MS
	-
	13 × 106
	Exploratory study
	(Frohm et al., 1996) [34]

	Centrifuged at 1500 g for 10 min at 4°C

Perchloric acid extraction

HPLC
	-
	106
(>10 hours after surgery)
	Exploratory study

Pointed out that [34] did not remove residual cells from wound fluid
	(Bodendorf et al., 2007) [35]

	Synovial Fluid

	ELISA (Bachem)
	Rheumatoid arthritis

Osteoarthritis
	No non-disease controls
	Elevated in rheumatoid arthritis and correlates with MMP-9, MMP-13, VEGF, uPA, IL-6 and IL-8
	(Choi et al., 2011) [36]

	ELISA (Bachem)
	Osteoarthritis
	No non-disease controls
	Detectable in osteoarthritis synovial fluid
	(Wei et al., 2013) [22]

	Intracystic Tumoural Fluid

	Treated with TFA and acetonitrile

LC-MS
	-
	-
	Exploratory study
	(Desiderio et al., 2013) [37]

	Bronchoalveolar Lavage Fluid

	HPLC-MS
	scleroderma
	TB4
556 ± 417

TB4-SO
35 ± 55

	Elevated in scleroderma
	(De Santis et al., 2011) [38]

	Gingival Crevicular Fluid

	Paper cone and wash with 0.2% TFA

HPLC-MS
	-
	99270 ± 44672
	gingival crevicular fluid identified as major source of saliva TB4 in adults
	(Inzitari et al., 2009) [39]

	Saliva

	centrifuged at 4000rpm for 30 min
	-
	Range: 200 to 3600
	Saliva TB4 is elevated in younger people and in males
	(Badamchian et al., 2007) [1]

	Dilute with 0.1% TFA, centrifuged 9000 g for 3 min

HPLC-MS
	-
	Range: 4964 to 9927
	Saliva TB4 is elevated in foetus and preterm

TB4:TB10 ratio of 4:1
	(Nemolato et al., 2009) [40]

	Diluted with 0.2% TFA in ice bath, centrifuged at 9000g for 3 min

HPLC-MS
	-
	546 ± 496
	gingival crevicular fluid identified as major source of saliva TB4 in adults
	(Inzitari et al., 2009) [39]

	Dilute with 0.1% TFA, centrifuged 21952 g for 10 min at 4°C

CE-MS
	-
	Range: <1241 to 7172
	High inter and intrasubject variability
	(Rossetti et al., 2013) [41]

	Centrifuged at
12,000g for 30min at 4°C

MALDI-TOF
	-
	-
	Exploratory study
	(de Sousa-Pereira et al., 2013) [42]

	Diluted with 0.2% TFA in ice bath, centrifuged at 8000g for 5 min at 4°C
	Sjögren's syndrome and other autoimmune diseases
	Relative quantification only
	Elevated in Sjögren's syndrome
	(Bosello et al., 2016) [43]

	Tears

	Schirmer’s strip, dried, rehydrated with DI water, then centrifuged at 4000 rpm for 10 min
	-
	Range: 500 to 7000
	Elevated in younger people
	(Badamchian et al., 2007) [1]

	Seminal Plasma

	Radioimmunoassay
	Male infertility
	0.2 ± 0.09

(confusion in measurement units suspected)
	TB4 is elevated, but highly variable in infertile men
	(Naz et al., 1992) [44]
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