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Causal diagram for a Mendelian 
randomization study. 3 assumptions that must be satisfied to 

obtain suitable results: 

(1) The genetic variant (Z) is strongly 
associated with the exposure (X) 

(2) The genetic variant (Z) is independent of 
the outcome (Y), given the exposure and 
all confounders (measured and 
unmeasured) of the exposure-outcome 
association

(3) The genetic variant (Z) is independent of 
factors (U) (measured and unmeasured) 
that confound the exposure-outcome 
relationship





1 Define hypotheses for causal inference

• Aimed of  to assess whether the relationships between serum UA 
levels and schizophrenia are causal and to determine the direction of 
the association.
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2 Select genetic instrumental variable (IV) using GWAS or 
supporting information in the literature

• Utilizing the summary 
data from genome-wide 
association studies 
(GWAS) within the Global 
Urate Genetics Consortium  
(GUGC) and the Psychiatric 
Genomics Consortium.

SNP, single nucleotide polymorphism; 
GUGC, Global Urate Genetics 
Consortium; 
PGC, Psychiatric Genomics 
Consortium; 
MR, Mendelian randomization.
GWAS: genome-wide association 
studies



3 Identify the Mendelian Randomization (MR) assumptions for the selected IV

Serum UA to Schizophrenia

3 assumptions that must be satisfied to obtain suitable results: 
(1) Uric acid related SNP is strongly associated with the serum uric 

acid 
(2) Uric acid related SNP is independent of the Schizophrenia , 

given the exposure and all confounders (measured and 
unmeasured) of the exposure-outcome association

(3) Uric acid related SNP is independent of Smoking (measured and 
unmeasured) that confound the exposure-outcome relationship



3 Identify the Mendelian Randomization (MR) assumptions for the selected IV

Serum UA to Schizophrenia

3 assumptions that must be satisfied to obtain suitable results: 
(1) Schizophrenia related SNP is strongly associated with the 

Schizophrenia
(2) Schizophrenia related SNP is independent of the  Serum Uric acid, 

given the exposure and all confounders (measured and unmeasured) of 
the exposure-outcome association

(3) Schizophrenia related SNP is independent of Smoking (measured and 
unmeasured) that confound the exposure-outcome relationship



4 Perform an MR analysis

Three MR methods were used in two sets of two-sample MR analyses: 
(1) Inverse variance weighted (IVW) method

which the SNP–outcome estimation is regressed on the SNP–
exposure estimation. 
This approach assumes that all SNPs are valid instruments; thus, the 
overall bias is zero; 

(2) MR Egger regression analysis, 
whose slope represents the causal effect estimate, is robust to invalid 
instruments against directional pleiotropy; 

(3) Weighted median approach, which assesses consistently regardless of 
whether up to half of the weight comes from invalid instruments.



4 Perform an MR analysis

Serum UA to Schizophrenia



4 Perform an MR analysis

Serum UA to Schizophrenia







GRSUA and Schizophrenia,

The GRSUA revealed no causal effect of 
serum UA on schizophrenia risk 
(per 10-s% increment in UA, OR: 0.963, 
95% CI: 0.913–1.015, P = 0.154)



GRSSCZ and Serum UA

The GRSSCZ showed a significant 
effect of schizophrenia on serum 
UA (per 10-s% increase in 
schizophrenia risk, beta: −0.039, 
SE: 0.013, P = 0.002)



Heterogeneity



• Three MR methods provided 
• No causal relationship between serum UA and schizophrenia. 
• Furthermore, GRS approach showed similar results in the three MR methods 

after adjustment for heterogeneity. 

• Having causal effect of schizophrenia risk on serum UA after adjustment for 
heterogeneity (per 10-symmetric percentage increase in schizophrenia risk, 
beta: −0.039, standard error (SE): 0.013, P = 0.003; beta: −0.036, SE: 0.018, P = 
0.043; beta: −0.039, SE: 0.013, P = 0.002; respectively). 

• The heterogeneity (Q test) and sensitivity tests  suggested 
no strong evidence of bias due to pleiotropy.

5 Interpret and discuss the results



Thank you for your attention.
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