Supplementary Information
Suppementary Data 1
Gut permeability markers in AL patients undergoing chemotherapy
Disruption of the gut barrier, a condition often associated with chemotherapy, may lead to translocation of microbiota. Therefore, we evaluated the concentrations of plasma IFABP and zonulin as markers to assess the gut barrier integrity in AL patients undergoing chemotherapy. In the context of gut permeability markers, our study surprisingly identified a significant reduction in IFABP levels at T0 compared to T2 (median = 870.00 vs 435.00, p = 0.02). Conversely, no significant difference observed at T0 compared to T1 (median = 870.00 vs 875.00, p = 0.23) and T1 compared to T2 (median = 875.00 vs 435.00, p = 0.07) (Figure 5A). Similar trends were observed with zonulin, where significant reductions were observed at T0 in comparison with T2 (median = 10.34 vs 8.18, p = 0.02). No significant differences were observed at T0 compared to T1 (median = 10.34 vs 10.57, p = 0.68) and T1 compared to T2 (median = 10.57 vs 8.18, p = 0.33) (Figure 5B).

We further analysed the differences in gut permeability markers based on prior chemotherapy exposure in CNE vs CE patients. In Figure 6A, a significantly lower IFABP level was observed at T0 in CNE when compared with CE at the same time point (median = 717 vs 1290, p = 0.05). Similar trends were observed at T1 (median = 626.00 vs 1194.00, p = 0.06) and T2 (median = 376.00 vs 708.50, p = 0.87) with levels in CNE lower compared to corresponding time points in CE but the differences were not statistically significant. Among CNE patients, a decreasing trend were observed across the time points with chemotherapy exposure when comparing T0 and T1 (median = 717.00 vs 626.00, p = 0.19), T1 and T2 (median = 626.00 vs 376.00, p = 0.51), or T0 and T2 (median = 717.00 vs 376.00, p = 0.27). This decreasing trend was also observed in CE patients, with no significant difference between T0 and T1 (median = 1290.00 vs 1194.00, p = 0.75) and T1 and T2 (median = 1194.00 vs 708.50, p = 0.07), but a significant decrease is observed at T2 in comparison to T0 (median = 1290.00 vs 708.50, p = 0.04).

In Figure 6B, no significant difference was observed in zonulin levels among CNE and CE either at T0 (median = 12.64 vs 8.86, p = 0.40), T1 (median = 12.51 vs 9.19, p = 0.44), and T2 (median = 8.18 vs 17.71, p = 0.46). A decreasing trend were observed among CNE patients with no significant difference when comparing T0 and T1 (median = 12.64 vs 12.51, p = 0.52) and T1 and T2 (median = 12.51 vs 8.18, p = 0.75), but a significant decreased was observed at T0 vs T2 (median = 12.64 vs 8.18, p = 0.03). Conversely, an increasing trend was observed among CE patients with no significant difference when comparing T0 and T1 (median = 8.86 vs 9.19, p = 0.17) and T0 and T2 (median = 8.86 vs 17.71, p = 0.35), but a significant increase is from T1 to T2 (median = 9.19 vs 17.71, p = 0.04).

Supplementary Data 2
Exploring dietary consumption patterns of AL patients undergoing chemotherapy
The results outline the dietary consumption of study participants at three different time points (Table A1). It revealed a general decline in food consumption among AL patients as they undergo chemotherapy. This trend was observed across multiple types of food, indicating potential challenges with maintaining regular dietary intake during chemotherapy. Loss of appetite is a common side effects of chemotherapy, resulting in reduced food consumption. This decrease in food consumption could have significant implications for gut microbiota diversity. A varied and balanced diet is important in supporting a diverse and healthy microbiome. When patients consume less food or a less varied diet during chemotherapy, the composition and diversity of the gut microbiota could be negatively affected. Future research may explore strategies to support patients’ nutritional intake during chemotherapy, which could help in maintaining the gut microbiome health and overall patient well-being.

Table A1: Dietary habits of AL patients undergoing chemotherapy
	Dietary characteristics
	T0, n
	T1, n
	T2, n

	Diarrhoea in the past one week?
	 
	 
	 

	  Yes
	2
	0
	0

	  No
	31
	33
	33

	Constipation in the past one week?
	 
	 
	 

	  Yes
	5
	3
	0

	  No
	28
	30
	33

	Vomiting in the past one week?
	 
	 
	 

	  Yes
	2
	1
	2

	  No
	31
	32
	31

	Portions of rice per day? 
	 
	 
	 

	  1 serving
	8
	14
	24

	  2-3 serving 
	25
	18
	6

	  No serving
	0
	1
	3

	Portions of bread per day? 
	 
	 
	 

	  1 serving
	19
	9
	7

	  2-3 serving 
	1
	1
	0

	  No serving
	13
	23
	26

	Portions of red meats per week?
	 
	 
	 

	  1 serving
	28
	0
	0

	  2-3 serving 
	4
	0
	0

	  No serving
	1
	33
	33

	Portions of seafood per week?  
	 
	 
	 

	  1 serving
	29
	3
	4

	  2-3 serving 
	3
	1
	0

	  No serving
	1
	29
	29

	Portions of chicken and fish per day? 
	 
	 
	 

	  1 serving
	11
	13
	24

	  2-3 serving 
	22
	19
	6

	  No serving
	0
	1
	3

	Portions of fruit and vegetable per day? 
	 
	 
	 

	  1 serving
	15
	17
	22

	  2-3 serving 
	12
	12
	1

	  No serving
	6
	4
	10

	Portions of diary or milk product per day? 
	 
	 
	 

	  1 serving
	18
	20
	17

	  2-3 serving 
	7
	5
	4

	  No serving
	8
	8
	12

	Probiotics and/or prebiotics in the past one week?
	 
	 
	 

	  Yes
	0
	0
	0

	  No
	33
	33
	33


Abbreviations: T0, before chemotherapy; T1, during chemotherapy; T2, after chemotherapy; n, total number of observations.

Supplementary Data 3
Antibiotics usage at different time points relative to chemotherapy
The use of antibiotics during chemotherapy is crucial for managing infections and ensuring patient safety. At T0, 15.15% of patients received 1 or 2 antibiotics, 81.82% received 3 or more antibiotics, and 3.03% did not receive any antibiotics. At T1, 12.12% of patients were administered 1 or 2 antibiotics, 81.82% received 3 or more antibiotics, and 6.06% did not receive any antibiotics. At T2, there was a shift, with 54.55% of patients receiving 1 or 2 antibiotics and 45.45% receiving 3 or more antibiotics, while none of the patients were without antibiotics (Table 2).

Table 2: Antibiotics used at different time points
	Characteristics
	T0, n (%)
	T1, n (%)
	T2, n (%)

	No. of antibiotics received
  1-2 antibiotics
  ≥ 3 antibiotics
  No antibiotic
	
5 (15.15)
27 (81.82)
1 (3.03)
	
4 (12.12)
27 (81.82)
2 (6.06)
	
18 (54.55)
15 (45.45)
0

	Type of antibiotic
  Meropenem
  Gentamicin
  Cefepime
  Piperacillin/tazobactam
  Amoxicillin/clavulanic acid
  Vancomycin
  Ampicillin
  Penicillin
  Ciprofloxacin
  Ampicillin/sulbactam
  Colistin
	
4
1
0
18
2
4
1
1
2
2
0
	
5
5
3
17
1
2
0
0
2
3
1
	
9
2
0
3
1
1
0
0
1
0
0


Abbreviations: T0, before chemotherapy; T1, during chemotherapy; T2, after chemotherapy; n, total number of observations; %, percentage.

