
Monocyte inflammation and adaptive immune 
dysfunction in severe Klebsiella pneumoniae pneumonia

Hongquan Chen1#, Xiaoling Wang2#, Xiang Liu3#, Kui Dong4,5#, Yanying Feng1,6, Min Yuan1, 
Shiyi Wang1, Fangfang Fan3, Yong Tian2, Zhiming Kang4,5, Xiushuai Du7, Chaolu Hasi8, 
Hong Lu8, Wei Guan9, Xu Chen9, Mengyu Cheng10, Wei Wei1, Nan Guo1,4, Zhiguo Liu1, 

Xiaotong Qiu1, Yiwei Shi3*, Kun Xiao11*, Yi Wang12,13*, Zhenjun Li1*

¹ National Institute for Communicable Disease Control and Prevention, China CDC, Beijing, China
² Shanxi Hospital of Traditional Chinese Medicine, Taiyuan, China
³ The First Hospital of Shanxi Medical University, Taiyuan, China

⁴ Shanxi Medical University, Taiyuan, China
⁵ Shanxi Eye Hospital, Shanxi Medical University, Taiyuan, China

⁶ The First Clinical Medical College, Shanxi Medical University, Taiyuan, China
⁷ School of Public Health, Fudan University, Shanghai, China
⁸ First Hospital of Shanxi Medical University, Taiyuan, China

⁹ Shanxi Hospital of Traditional Chinese Medicine, Taiyuan, China
¹⁰ Shanxi Bethune Hospital, Shanxi Medical University, Taiyuan, China

¹¹ Chinese PLA General Hospital, Beijing, China
¹² Capital Institute of Pediatrics, Beijing, China

¹³ Beijing Research Center for Respiratory Infectious Diseases, Beijing, China

Hongquan Chen, Xiaoling Wang, Xiang Liu, Kui Dong, Yanying Feng, Min Yuan, Shiyi Wang, et al. Monocyte 

inflammation and adaptive immune dysfunction in severe Klebsiella pneumoniae pneumonia. iMeta 5: e70172. 

https://doi.org/10.1002/imt2.70172

http://www.imeta.science/
https://doi.org/10.1002/imt2.70172


Introduction

How does peripheral immunity change with disease severity?



Highlights



A severity-focused single-cell atlas reveals divergent immune states in Klebsiella pneumoniae pneumonia

Figure 1. A single-cell atlas of the peripheral immune response to Klebsiella pneumoniae pneumonia.



S100A8/A9/A12-high monocytes form the inflammatory core of severe Klebsiella pneumoniae pneumonia

Figure 2. S100A8/A9/A12-high classical monocytes dominate the inflammatory signature of severe Klebsiella pneumoniae pneumonia.



Severe Klebsiella pneumoniae pneumonia redirects CD4⁺ T cells into a poorly coordinated activated state

Figure 3. Severe Klebsiella pneumoniae pneumonia reshapes CD4⁺ T cells toward a poorly coordinated activated state.



Severe Klebsiella pneumoniae pneumonia is associated with a cytotoxic lymphocyte state bearing 
exhaustion-associated features

Figure 4. Severe Klebsiella pneumoniae pneumonia is associated with CD8-lineage lymphocyte states bearing cytotoxicity- and 

exhaustion-related signatures.



Severe Klebsiella pneumoniae pneumonia decouples plasma cell expansion from coordinated humoral immunity

Figure 5. Severe Klebsiella pneumoniae pneumonia decouples plasma cell expansion from coordinated humoral immunity.



Myeloid remodeling links inflammatory amplification with antigen-presentation failure and immune 
suppression in severe Klebsiella pneumoniae pneumonia

Figure 6. Myeloid remodeling in severe Klebsiella pneumoniae pneumonia is characterized by inflammatory amplification, reduced antigen-

presentation programs, and immunoregulatory monocyte states resembling monocytic myeloid-derived suppressor cells.



Summary

❑ Severe disease exhibits a distinct peripheral immune state, characterized by
monocyte expansion and lymphocyte reduction.

❑ S100A8/A9/A12-high classical monocytes are a major source of the
inflammatory response in severe disease.

❑ CD4⁺ T cells, cytotoxic lymphocytes, and B cells show functional alterations,
accompanied by impaired adaptive immune coordination.

❑ Severe disease features immunoregulatory monocyte expansion and
reduced dendritic cell antigen presentation programs.
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