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1. Executive Summary 
A multi hospital Healthcare System encountered sophisticated cyber threats like targeted 
ransomware, exploits of outdated protocols, as well as data loss over encrypted streams which 
compromised patient safety and compliance with regulatory standards. The deployment of 
NetworkFort, an ML powered Network Detection & Response (NDR) system with DPDK 
accelerated capture and HIPAA compliant alerting, provided real time packet level visibility and 
automated detection for the system. The organization achieved a 70% reduction in mean time to 
detect (MTTD) actionable insights within six months, averting two ransomware attacks and 
addressing critical vulnerabilities revealed during the HIPAA Security Risk Assessment. 

2. Sector Context & Threat Landscape 
●​ Regulatory Pressure: Health providers must adhere to HIPAA, HITECH, and often 

GDPR for EU patients. 
●​ Attack Sophistication: Many Internet of Medical Things (IoMT) devices execute 

obsolete software which makes SMBv1, Telnet, and some proprietary protocols 
vulnerable. Ransomware groups like Conti and LockBit actively attack hospitals because 
of their critical operational dependency on life systems. 

●​ Business Impact: Downtime postpones surgical procedures, redirects emergency 
vehicles, generates significant costs due to breaches (1.5 million dollars per HIPAA 
violation tier) and damages reputation. 

 

3. Customer Profile: Healthcare System 

●​ Footprint: 4 acute care hospitals, 22 outpatient clinics, 1 PBX connected telemedicine 
hub; peak traffic ≈ 7 Gbps. 

●​ Legacy Environment: Mix of flat VLANs, Picture Archiving & Communication Systems 
(PACS), HL7 interfaces, and IoMT bedsides. 

●​ Pain Points: 
○​ Limited visibility into segmented radiology networks and wireless infusion pumps. 
○​ High false positives from signature based IDS when HL7 or DICOM traffic 

triggers outdated rules. 
○​ Slow containment of ransomware lateral movement. 
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4. Challenges 
 

Challenge Impact 

Legacy Protocol Blind 
Spots 

DICOM, HL7, and vendor proprietary IoMT traffic hard to 
parse with traditional IDS. 

Ransomware & Double 
Extortion Threats 

Encrypts EHR databases; threatens data leaks for ransom 
leverage. 

Encrypted C2 Channels Attackers tunnel over TLS 1.3 or DNS over HTTPS, evading 
signature inspection. 

Compliance & Audit HIPAA Section 164.308(a)(1)(ii)(B) requires ongoing 
monitoring of ePHI transmission. 

Alert Fatigue in 24×7 SOC 4,000+ daily alarms with < 5 % actionable, overwhelming 
analysts. 

 

5. Solution & Implementation 

5.1 Architecture Overview 
1.​ DPDK-Accelerated Packet Capture 

○​ Dual 25 GbE NICs span core and DMZ VLAN trunks; 0 % packet loss at 7 Gbps. 
2.​ Healthcare-AwareFeature Extraction 

○​ Parsers for HL7, DICOM, FHIR, plus standard TCP/UDP flows; enrich with 
device MAC OUI → vendor mapping. 

3.​ ML Inference Engine 
○​ Combines anomaly detection with supervised models for 13 attack categories: 

DDoS, DNS, DNS_Exfiltration, Encrypted_Traffic, Ransomware, Anomaly 
Detection, Lateral Movement, Mitre Attack, APT, ARP, Network Worm, SQL, 
XSS. 

4.​ Custom Dashboard Integration 
○​ Alerts were JSON formatted and submitted through the REST API to the 

dashboard. 
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○​ Includes detailed metadata (e.g., attack type, packet timestamps, Source and 
Destination IP’s). 

 

5.2 Packet Processing Flow 

1.​ Capture: DPDK ports ingest raw packets at line rate. 
2.​ Extraction: Session metrics, Flows & healthcare specific protocol fields. 
3.​ Preprocessing: Normalization, enrichment, and feature scaling. 
4.​ Inference: Real-time ML scoring against trained models. 
5.​ Dispatch: Alerts and metadata sent to the dashboard via API. 

 

5.3 Deployment Steps 
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Phase Key Tasks 

PoC Baseline traffic, validate HL7 parser accuracy. 

Pilot Monitor two hospitals; refine ransomware thresholds. 

Rollout Expand to all sites; integrate ServiceNow tickets. 
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6. Regulatory Compliance Mapping 

Regulation / Control NetworkFort Capability Audit Artifact 

HIPAA Section 
164.308(a)(1)(ii)(B) — Security 
Monitoring 

Continuous packet inspection; 
PHI‑tagged alerts 

90‑day alert exports & 
packet retention logs 

HIPAA Section 164.312(c)(1) — 
Integrity Controls 

Encrypted‑traffic anomaly 
detection; tamper alerts 

Integrity‑verification reports 
in dashboard 

HITECH Section 13402 — 
Breach Notification 

Real‑time exfil/ransomware 
detection triggers workflow 

SIEM tickets linked to 
NetworkFort Alert IDs 

NIST 800‑66 IR‑4 — Incident 
Response 

Automated playbooks via SOAR 
integration 

Run‑book execution logs 

GDPR Art.32 — Integrity & 
Confidentiality 

DNS‑over‑HTTPS exfil & TLS 
certificate anomaly alerts 

Quarterly compliance 
dashboard 
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7. Results & Benefits 
 

Metric Before 
NetworkFort 

After 6 
Months 

Improvement 

Mean Time to Detect (MTTD) 95 min 28 min  –70 % 

Ransomware Incidents Contained 0/2 2/2 100 % 

False‑Positive Rate (daily) 4,000 alerts 1,200 alerts  –70 % 

HIPAA Security Gaps (OCR 
checklist) 

7 0 Closed 

EHR Downtime (monthly avg) 45 min 10 min  –78 % 

8. Lessons Learned & Best Practices 
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●​ Protocol Coverage Matters: Include HL7/DICOM in feature set to cut false positives. 
●​ Micro‑Segmentation Insight: Use NetworkFort tags to map traffic between clinical and 

admin VLANs. 
●​ Ransomware Playbooks: Leverage built‑in MITRE IDs to auto‑trigger isolation scripts 

via SOAR. 
●​ Continuous Tuning: Weekly review of anomaly scores with biomedical engineering 

team. 

9. Conclusion 
NetworkFort delivered real‑time, packet‑level visibility tailored to healthcare protocols, enabling 
the Healthcare System to stop ransomware, ensure HIPAA compliance, and protect patient 
safety—all while reducing alert fatigue and operational cost. 

10. Contact Us 
 Contact our sales team today. 

 📧 Email: info@networkfort.com​
 🌐 Website: www.networkfort.net​
 📞 Call: +1 410-603-4767 

We look forward to partnering with you to secure your organization and drive operational 
excellence. 
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